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[ nxm 1 1 *fi-e*iKs 1 vma =t vn 2 oh* w 
msfli 1 ?>&mcr>mm 1 <oiufc*Mi i/cassnatt* 

mm 1 «AMaM*Mr**lBl: fifS&SiBfcfcfrSl IX 

frism 2 o&KsoMejii 1 ommzwMt&xn t . 
WB»i«snfeiiiifiaiK»iriE» 1 

[ M** 2 ] MBS 1 O^JSm^luf 1 Offifcta? 
' U 

ffBBi!»IRfe»Jfi-f iWEXSJi, t9K»rt§*ifc»« 

c is^js 3 ] wiem 1 <o4«s*j j: fcttfrBJB 
J: vm&tvtkzu yy? t&xrs/twv-y 

[»*Ji4 3 mw^--y^tvk.m 1 <^ma 
*v/&t:ii%2<r&ffl8zm&t ixm^ms&m*- 

fc&^fc**BI*«ie«tf>, sirs 
*l<0BIfiJ:V»2^>lif*^rt-*»3O 

xvim<t&zttim2<vmmz&&L. anuria 

JR 2 0^«c7)fiism3 O^JB?|{c^l6l-r^® t fiM'Sr 
4iB£JWJ tTlulBMSlH^^OmffSII 1 O&SSilSr 

EPIifia»KOH#*l«««E**oliflRLr» 1MEJB3 

mLtim ixntsss 1 oAwi^«ww«ft6 { ii4 



ffrem 3 <o^jg?soHirism 1 on ftujerHUJWftc^wt 
1*12313 <7)&mm<7)m§m 1 <ob fctfm lt h^ms 

3? 2 otttMROireJII 3 OAWSlcttArt- 6 IB J: MA& 

^mmt^B!c§^fffe#stt^*>'T*<iiriB^2^ 
mm®.* tifz 3 mmmunmm 3 wawi*^^- 

[ft^J!8] |fJE^BS§ii^MiiBEIS^1trtBm2^ 

«rePiiifiMMR^>iWBawtt' oragwa $ *ut«fc*f 
sxat. 

mzm&z ixtzm%mwi*y7tmm 2 <o*g*8«£ 
MMtxmim 3 ^^m^m^&m^^L-tt x 

[f«^iI9] ^lc7)fflfc e k^2<7)H$r*-r^m3<0 
temmnwiim 1 OBtcffiJt^-^ b** J:t>*/t^iii^ 

B(rf2B«$ tuzmmiimnffism 2 e&msnmm 

20Bfc«ffPMBBtt«HWtt'<^7 , *»*^4XS 

m-&mt\tm:hmizttfovxmm3<7)&mu<7ffl 
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mALxmssa 3 <^mm^<r>vM.mmtm±t & x 

-yy+zznt ^zMm-thz t zmit tin 
m i fEmo, sis*? mit:mM(Dwmm. 

mxmt. &m vfi* 

i mtm 1 1 1 fnsm 3 o&m?so joie^ i cffi 

HW&B12 3 mi^ffifcJ:^2<7)ffi2:*-tsm3 

friMtsxst . 

mffifcztifzmmmmn 2 ^^miomi ess 
2 0® t {la-nit^Kcom 2 nmm^ < y~?*mfct s 

miess 3 ^as^BuiaiB 1 os^** ft ixfMm&a 

J:^Wktt&^-r-i»m2^)if&gifi?5rEgL. frlS^2 

o^«coiuisig3c7)^MS^i*i-rsfflt»i^s® 
fcttto L-ciuf swwus^m 1 <o^bish»sb t . 
MiESffii^^^friEm 2 fio^mtt^>ri>m$^ 

ft, »3tf>«»iK. fiJtra4<0£Wgfl£#**JKni 

< vrsWRBn 2 jci lt tiftem 1 

Sfc»i£Siifcl!rEai 2 «Kfi/</rit|iE» 3 <o*g 
SKSrltiB IX MiEJM coAWS^WWWSBWflfci 

-flcfbL4«i£««SrmtSlSi:, 
UKBjSSfufc 4 ffE»KOl?l&B 3 fcjtf/* fcfcdB 

4tfDA«s^^-->'/-r4ist*sfefc^»r4 

[HW&B13J -eti-f^l^ffii3J:^2<7)ffi$r^ 

t&&3texvm4<7)&g,m<7yj> s %< t i^w^-^ 
-xh^^-r&xufc. 

Mies? 3 o^ss^Butem 1 vmtzmmmBVicomn 



Mies 3 o^Ji?scoB<riES i <DflS(c»fo L-csmttfc 

<o««E»«iES3^WS* J Wl*rt*iiik ttH**ffi 

Ht«t6l$-ti:Tgft^ttiJ<J:U f MLtt&^-ri>m30 
*&8«£KfiU *»ol9Sm3<OifeiS«<?)|JfBPfflEi6R 

«(c«i6i-r^Hfc{i^i.ffitc^iniLTm4(7)^ja?go 

«e^'y7** j fnam2 LTfrtam 1 

mzmtiLZ titz tuie^ 2 ^Utt^^yr^ta^ 3 <m 
mmznm ixmrn^^mm^mmmmtim^ 

•f&Xolz. -*ftL4«SKR*»dtt6lSf:. 

nsgjs s 4 «E^«^frfEm 3&xrs/t fctas 

4 <3£WS*^*-- v^-filSt £ $ & ic&flH-S 

Tttt%&iv-7Ty^i-<mfoZ^tsz\tz*(m.ti- 
hmimi 2$iz\&\ 3iem^, 5awrf-^*ifcStt 

Cm^ai5 3 tt£»3£Jtf*4<0&WS<Oil«3r< 
i> v ^m*^-*««iESB 1 ^ffi tcffiii^-^ h X If 

c 1 6 ] -eft-pii® 1 <7>m& x vm 2 oibs-* 

frieiES^ titzm 1 le^ffi. xvm2 
mnE.%zminEfi^ttf&ix , fri^^^c^ 
mtt; r **iJiEie»R* id t t Miem 2 <a£s?f ^ 
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mffi&wzmffimfiinmm 1 <r>&m§& txm 
mmnmm i omizmmfo^-x y *wmhiM 

hiWffiZ hkms& l comilz tax* o izm 

mm i co&mmcr>mz% i <mfcft\ft Lx^imm^ 
mm i o&m&mft-rmbitm* tw&m lx 
me&M%tdz% i cr&m. mm, tox xmi n*. 

i^*snfciraisiMK«)iWr< tmie*2«>Aws 

^h%ili5Z.VW.2<r>&mfe<ryyti:< b kml2S2c9£ 

Msoffjiasn i nmzwmb^-z y *wm-him 

^-x hi^HSS ftfcffilSS 1 <Dffi±£ is* J: 5 fcff 

friSM^^ti/cm i mw&^-x Y±jk-tts£ o est 2 

<rymMP<-x Y zmttt&JMb . 

iwe^3^»2*>raift^-.xh±***. z<vm 

2 flBWflc*-.* Y **BfiBS*l/SfnE» 1 OfflJbfc t & 

Mies i <o&mm<7>mm i *>wc*wi Lxgmm'&fr 

fries 1 0)&M6tfimi-&mt am: imizm lx 
m&£2(D&mmcom?m 1 (DW&wmt&xmt . 
mssBMZtuzsi i <?&mt§. mm. axi/m2^ 

^js-rsisk, 

s i a xvm 2 comzi*? £S2 eMfsnmsKi 1 ^ 
mm i o&jgss^Bines 1 urnsTOt** 



mm2^m^mm 1 oHU£EBi-i>iiik . 

mm i & fcttS 2 cr>&m&^nW&1M3L'?h «fc 3 

ie§52 cO^JRfS$r^°^--y ^-TI»XSk £ i 
[|f*Jl2 0] SlWffl£J:l' f S2«ffi£ : rt&S3 

^^jgm^B-nes i <^i8t:«sRiBe««oas 2 wsmi* 

m 1 <0ffifc <fct/m2 Offi$r*-f-&^4 co^ssofiies 

2 »s«cae:n«WRo» 3 <mwk*>7 t&tsstt 
xmb. 

k. 

fiiES 3 n&mmnffism 1 ^aitswi L-ras=raatt*5 

J:t/^@'ft:ttSr#t-i)m20ffiSi^2:ESt. iiiriESjS2 

t^ifii lx mmffiSiWMnm 1 e^wsn^scL. 

ma L-cife^tti3cfci>*i!«'fttt^^-t ss 3 <m. 

izttftt&mb\m%&mzttfaLxm4<7)&mm?>B>i 
sminmmzffls&hxub. mssM^tusMs^ 

il^4«AI^£#*WWIllB^M6LT. MIS 
2cr>^«$:ajiLTfnEm 1 <0A«l^)«RW««l 

*>iiit s i a twrcpiiHiai*fc»*s wt» 2 <n 
m^*v7tf%^2<ri®^*^&Lxmm3<r> 
w^^nw&tm&th i.oiz. mmm^wzm 

LxmmAco^Mm^nMSfiW&hmiL'fh x 0 

ftL4«E«S*»j£-f 4lSk . 
mZ^?--y7i-lTMb t>lzMffit&Zb 
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i mm 2 2 1 mm i o&mmmtm i <mMz 
\mm$0m&*y7zm.-t&xw£ § wzm 

mm&) ^yrmmmmzmM ix mm 2 co&mm 
^<vn%mm.tfm£t 4 i 3 (c^snsMss 1 she 

1 J: MB 2 <mtt-th SB 3 £>&Smomff £81 

2 OffiW SOTMBPROJII 3 Ozf mttA'yr ttEWtt 4 
BuffiUS 3 <7)&JR?iI<DBfffE$g 1 Offlfctfto LT«fanBtt*5 

xv?mtt&z : ti-?i&2<7)tmm®w.L, mm2 
nwmvmm 3 oaw&www-* mt nm&w 

fcttltQ LT?tt3EPfiiiBIMK<?)£ l OAMMHSU 

iJEiWiiSWKwffiiEas 3 <o*w^<y:rw»ssftfc 
wksssu * j OH!riem3o^ii«i^HfneMfflisia« 
aw* is*, 

fFfeEKStotSI3<D&Jg?S, ft2<®KttsK. MffliEU 
J&3<a»IW[, t$J:VII4<04IBB<0E#t««JD 
ffifroJBRl/t. 1tEJII30AWBfc:»JftSiutiriE» 
2 cWra^yrjWBfrES 2 (nmmi^SM LX msm 
1 £^|^^<0«^B<imWSE4'f * i 3 fc^olulEM 
BHSKSWaftSittSS 3 OHW&^TPMGff 3 <?D 

^«&«iiL-cfiies4o^m?i^«m™!i!* i 5i 
UEBjfr&fufc 4 iiEgsK^frism 3 *> i ira&4 <o^k 

1WSBj£$*ufc4 li»«t:JBl?L*»J«W-*3Sifc . 
fetCJWW*ii:S:«ai:"f4ll!««llB«^ 

WBIMHK<0*IE» 1 ^ffit* J:tf/*fcttWIEiB2<0ffi 

fit bunko fiia^ i <m a t xmusn 2 <m±iz *n 
■wuMtfefu *tf)*h.-wi**. skies i*>ib 

fc^Ogifft * St 1 k im 2 VffiMM b ZMVmt 

m%m2 4 ] m&mmnm-i mt&xyr* 



mm 1 a £v&2<»munt* *h*tiwe»*&< 
>T'\<7)mm)%%iziit2>z\t&iimt-rm%®2 

imm2 5 } flWE»li5J:Vgf2<OiiaMUi. ^ 
< *»— *«)S5BUl3& s . /V-ylzkVWmZtttZZ 
A y?99%i.V/ZtdW-yi,z± *))V-T$y% 
ziu-rrymii+i zttwskki- tm&2 3 

[ mm 2 6 ] mzmwxomm 1 ^finm^ 

LTWt4>*lfcII20ifilMKi: . 
frfe^2cOi^^fri2^«fflli:«i^^l>ffl!l^t^> 

ni e^«^frfs^ 1 , irase 2 «o^«ct) 

itne^iiDj:t/m3coiEiiii{±. **i«nwawtt/< 
y7-^commws^s-w-ri»^fc5:^sti:-rsi«* 3 i2 

[iUR«2 7] tineas 2 e^e&so&riBSfs 3 ^EiMH 

fc in 2 (omiMtm& x xf/ 1 a am 2 ttmm & 

8 ] mSflS30£MJIIi. /V-VfcJ: 0 

VlV-T&ttc&V-TTyT-l-Ztth - i: Sr^gt 
•T 1.11*352 6 gajS^Sr^i-^EISM. 
[ff^JS 2 9 ] ffiEttitKaiirtBfff2 OE^ffllfc^ 
LTiWffeiifcfli3<0ieitKi:. 
IKE»3<0*B«*Jtitti»2 ^SW^^rfc , 

mtm 3 ^Kisfi^tHraafiBfiH t 4 «ca»t & 
Buf^^«a^2<?)@KUi(i, miBS3w«iSSio 

ine»2tjj:t^K4«)BiMK2. -?-^w«Tria^2o^ 
w^^^wwwwait ** * - 1 tsa 

[M*fli3 0 ] Mm3<n>ffl£®.<7mmA<r>wm 

Jt^2 Ol«ffiSt#* itf/4fcU»2 
S^fcft^L. frl2^4<7)iEIUl{i:, m!e^2^1^ffi 
fftfle/S 2 Wfl«8K*^)«a!i#t4 i k Sr^Sti: 

[ft*«3 1 1 mmA<nm.m\t. w-ytz* o 

t)>\s-7W.t KDv-rT yfi-tttz t 
t4tt*ii2 9ie«^. sn*?*ffliiJt:E«s. 
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m&mmnmim 1 <m& x tauten 2 <^m±iz zti 
mmmmznm 1 . msmimmb mien 1 ^isn 

[|»£JI3 3] ^l<0ffltm2£0iSh2r*-r^^ 

iiufeieii^Mesi2oBt, msmu^m^-trnz 

fne^^^Binsm2^ffl±(cisft'oii, i>neJi#sm 

1 mm 3 4 1 B?!ei«#«*ortsoT(cistt £ft 
legE&iK&j^ 2 sr § <o izmth 

b. 

m&munm&m 1 offlfe .kt^tnem 2 coajbcm 

<WiR»t fcfifc* 1 & i MB 2 iOEIS® fc , 
iriEieiMKfcJtau- frlSmi^iB^ii:frfB^20S 

HuiE£li5J:tf£l2<DA-?-yf;t ffliSWIfWi: 

[ mm 3 6 ] m aw&amm 1 osnuifltctt 

W-£*ifc*2*>»IMKi:» 

frElft»K*>1HeJIS 2 OBIM flfcftf t &*ufc* 3 *5lft 

umt. 

mm, 2 vmfcnmsmfcbitgz&nwizmvh 

ixtz^3<r>WMMb. 

mem 3 vtmmnw&mub as* swuucsit & 
ixtzmAffwmb. 

fflE^2^^«$r»3iL. wmi<^s»mtmim 

3 oBiu fc izmsmzmz tusm 2 nmw&^yy 

b. 

Krfsss 2 <o«iwk?& jew** 2 oaattAvrt . 



b. 

msm 3 om&tnm m s <rmm.*>?b *■ $ 

MB£i 1 <rmm\t. MBS 2 *>IHWW>«*:fr|flifc«fc 

finesses *>Tt fries* 2 ^sn&^>7 1 mess 3 
frteiS3<7)i^ui{i, m&&2e)m&&<>Tmm 
ffefluositiii. fjiem3o^»N>r$:JR0H 

liifei^isit^OTA^-y^ ME?&30&SttA* 
xrKJ9gfflLTV>&£i:£#8fc-rSlii£^3 5ie 

( hsb 3 7 ] frte^ttAvr . taiess 2 ^mtt 
Ayr. fcd:y r frfe^3«ogigeA*>-7'tc-ft^'C. mi 
mm. m?&2<r>mm. &£im?m3<?)t&mz 
mm*. mmm^tm^mMm^^bm 

[00013 

9, mz, imsww&omzm&iirti* 

[0002] 

j^f, =3f*AV?) . R (Stills) *<0f-v7 , aWWVh 

fcO. ^Ji.{f8l«miSaORF (radio frequency : iS 
[0003] S -y mt\f . 

[ 0 0 0 4 ] § fefcii. mn^crym^him^ 
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[0005] 

m«l js i t-rmm] ztih^mu. w 
ZM±7$.v?*ms.b®mzixftmza>Ty 

[0 006] ifc. A>fyy-yh*«WHRI:»rtS<)^ 
[0007] LfrUMte, £*>^8rCii, £80*813 

Mzi>&ic#»mfcM&Fto* x-hh . 

[ o o o 8 1 *fc, mm-wmm&ut Lx\t. m 

£#£>£«>*£fcffiiHT£ 2>^-X Mi, ^yifc tr 
[0009] *^0J{±. ±fELfc«8l*#*tr*S<i 
[00 10] 

tf%2<D&m<?>&%< b v vf*iA>-;fr0>SiES 1 <0 



mi>zmiixmm2ffy^m^m^ 1 <orai£Kg 
w%2 <r)&m<?>=%inNtoE*<>im ix -#it 

[ooii] ?%b*>. fifit^-x b^B**^-* i- 

li, AB8W>±W»&3*i6. i- 5 "^^ ^il^sO^-X 

m#i*?h&mzmmbm9mth<r>x'. « 
s. 

[0012] 4fc, . gwrn^zm 

ttzwjmnmmmte. zti?tim<m}i£V%2 
coffi*ii[-f&mit5iv : %2<7)&mm<7)'j'-%:< 1 1 mi 
w, i (n±m^mm 1 coffltcstt^-x h sr^rs 

t . mie^ i co^s?s«BttiEm i (mizttft Lxm^m 

«c«E$g i n&mmft-fmbtemzmizttfo 
ixmsm 2 n&mmomzMi 1 <mzwm.-thjm 

i. o iz^fciwrnmrnzmmhTMb . ms»£ 

[0013] ttthh. t£fit^-X Mi, A»B<0±fc 

i,zmmmmztitz^-z.h imam 2:*-rs#s 
(z<D%&iztemm) mttzw&m%hzbtfx' 

[0 014] it:. i«0«^Kti, $^>{=, »BBJjtS 

fim.mzft%offimz%2>. x-*x* mmb&mmb 
vmmmLxm&frimzmiii-tzbif'X' 
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mmmmm (mmim?mkii5mm) tct 

[00 1 5] *JWBfcff4, §£>«0. SDSSt 
tf*20!If*#+** 1 fccky f m2^Jg?SO^'5r< 

fciJUa:3lc»«tt*-*h*WW-4:EBfc, MB 

* i o^m^fiie^ i owizm txm*iwm^ 
w, i <r&M&mmzmb \i.mhwzttto Lxmi 

&mk-r&. 

[0016] -f%h*>. itft^-Xhfi, &Jg?§?>± 

a (fluifsas, gas. Mtftif) a. tg8K®Hft 
dtwiaiwasiifc^-^h (ism*) £*rrs& 

[0017] 4>t. £o*£fctt, 9m#^s 

•tzzkifix-ti. 

[0 0 18] ifc. #f|0Jifc$£. 36fc3fc>. SttX 
?£*;teI^tf)IB»HStt, **ve*USi*>lii*$J: 
X/%2<vm$:Gt&mi&£XSm2cr)£9,me>'J>%< k 

i>m&$2<?&mmnmsM i ^bkcriw^-* h £ 

k . MMfiSftftm 1 gmtt^-x h±££tf J: 3 fc 

-x h*w$ii3tfnem i tst>\ **owib 
m i osm*^- x h izm® l& ^ * 3 izm 2 

h fcSMft.SIBi: . arteis 1 co^Jim^frfEm 
1 <mi,ztt$\ ixmmm^fmmzmt&mM 
mmi. fr^mffimmmem 1 exammfot 
hmk imzzmtm i>xmsm2<?)&jK&emim 



lnmWMtllMk. 1KSBM&tdZ8ilt>&M 

®. mm. aw%2<n&mm<?)±Mznmmm^ 
m.ix-mttmm^mt:m^rhxmk. mm 

--yyt&xmk ZMffitlZk &tmk+l. 

[0019] -rtch%. mm^-x h&xv : mm&^ 
-xm. &mm<7)±£.mifizti&, x^x. zk^ 
^-zh<Dmm%kcr>>m (mum&. m.. mm 
it%k) it. tmmimz&k itmmzm ozk 
tfx*%z>. tlx. z^xotzMUimmztiKi- 
xh mmm *3r?$>&mm$:mmkmM>m?& 
<nx\ W&nmxK.'S.mm* {z<r>^z\fnyfy 

[0020] za%&tzii. zuz. m^mm 
itt^-x hfrt>mztimmfok&m®kx'mfr. 
t^m2<r>mmmMm^kw,2<mm.^-x v»t> 
mzft&mmbkxifctskmmz't&zktfx'*. ^ 

b«P & WHRStf) ayryy-Z mil I X m&th Z 
ffi-ZZkifiX'ti. Z*>£i%3>Mtt.3>T> 

mt. ZMzmmft^-xhkmn&^-xhkizx*). 
mfckmmtk ikiz£<oz bemm 

tz+lZktfTZZ. 

1 0 0 2 1 ] i *%mz&& , § fefc»|<0. SiSS 

^-rsm 1 o&jmvmm 1 oiB(cJ5arn«Btt<^i 

«tt^-?xr*»jfttSiei:. SS1*JJ:^2<7)S^ 

i-h^2cr,^mm<7)mi?micomizmmmm^.<mm 
->&rtyT*ffi<fcfhJMk. iffiami ^jRm^mfiam 
1 Lxmrnm^mmm^-thmm. 

hWk J4*Sr6BSC*f ft LTlufe^2 <%feJR?gWfIIB^ 
l«0ffili2:iEStSXSi:, ItrieffiKSftTt^l^JR 

mm. &xvm2<7>&m&<r>=%mmMEj)^ 
m&ix. mwf&.isivfizmm&'<yy'}i±xm®&^ 
yyimimmnmLxmeMi 4fc««2<oA« 
li^^M^m-ri. «k a te . -mt ivmmmzm 
m-zxnk. mffif&ztdzMmmmnms&in 
&m&*xm3Bm2(D&mmi:w--y?'-rz>Tn 

kZMffit&Zkiftmk-th. 

[0022] -t^hh. mm&*yrastfmm.*y 

if) i±. «IW<0««Mfcl4«IWJCff*a£fc3^ 
ft*. *LT. ^^cta^Rif^a^^O-TS: 
*t*A«Ji*<eiHRi:«HI«HI-f #tt<7)®n 

[0 0 23] IWIHCIi, Ht, IBlteiV 
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[0 0 24] it:. M&#P£fl|jlfcI! 

iukml mi<mbm2mk*irrimaib* ins 
ifcusjof&fem i x is/t a ixmrn 2 <omz. 

titzmm wmft/m#mmfr^<r>mmiitz>% 1 
c 0 0 2 5 1 *&9icflt* , s'jo. snmi 

ifcEWEtt. ®l«0®t®2Offii:^^r-r5^« 

m&mw&Mim 2 comiz. w&mm.0)*Kn 
wz&m*mt>tit:mttm8L&b . m&mti&m 

mi&£xsm2owmb. mmmzmi. mi 
mm.mbimi& 1 vm&Bbtzwmtmtsxv/ 
tMiWmmZM&W&iyTk ZMffit hzb 

zmbth. 

[ 0 0 2 6 3 *fc , *&0J{c$l> . $ fefcJHtf), 
?**£fcB«Kli» 3?lc0ffii:®2Offifc£:im>*& 
HKk, 1fEIfilBtt0lfEJg2an(c. IVEKIMKOJ* 
»*W(ca»a»»Jt^*i«:Ji«ini*i:» ffliEltfg 

[0 0 2 7] §£CS'J<7>, gftfg 

^fcflifcEKSBi, J&l<0ffi£gS2tf)fflfc£:rr6S£ 
. m&mfc<7)miim 1 coffifc J:tA'ifufai&2<0® 

±iz*ti^mft>tit:mit5£ism2<Dfflmb. ta 
9&mm£m.M l . Mien 1 omui t mries? 2 wieii 

jbw zmm^yrb *£«u mm 1 <offits« 

Us frie^2oien/i{i. MBWit/^yrMioiRf 

S2tfW-y£tfU «ffi*l*JJ:tf*20/^->' 
[0028] Zilt><7)Wm\i. ±R?wv&m&> 

[0029] 

®bix. mm 1 0>&M&0>mmi vmua&pm 
mmn&-<y7m&-rz>Tmzz uzmi. w 



1 0 0 3 0 ] *^Bj(c<si»Sjt^ffico^jt^at 

fcVT, B>rie^l^Ji?SfcJ:t// / ^f 1 :{i:BufE^2<0^ 

[ 0 0 3 1 ] i fc, *3ffl(cffi4Ri&fr8=tt, 

1 cD^JS-Sfc «k fcttSI 2 O&Jg 
SSrHKIi: LTJB^iiulM;^-.x hfrfeJBtfSfufcSE 

fits* bus y^-raxs* § tjytti, . a?-- 
>-^<t >omnMizmmimf$.ztL&<?>x\ ztntm 

[ 0 0 3 2 ] 4fc, *9m^ff&Wft^>IQtlBft(: 

mstiwBjmt. Mfivhbzomtmct&x 

COT'S) 

[ 0 0 3 3 ] 4fc. *^aj{c^s^t^ (J ^ HSfiffi« 
fcLT, mofflfcitfH20B£iTf£Jg3<7)&jg?§ 

sxst , mm3?>&m§<?)ffli?m 1 <oib(cswi lt 

u fr^mm&2cryimu<?>mim3<r>&mmmm 
mb itmtcimizttft LTmmMMmmvm&s 1 
<?>&mmmz&wt&JMb. md£3tzti*:m3<?)& 
mm. m2<rmm.. &£vms.vmffim?>E.%m 

ia^mttA'y7-^'B?iE^2<7)^^&ajiLTBaiEm 1 

<0AWS^)«SW^ttOTI4t-S i 3 fc , -Wit L 3 
«E»R*»Ji61-*iei:. ffiaffi&1Xk3WSaUR 

[oo34] mmmw&mmzm^ . § ^tzmmt 
f<yrnzx V3%B<oEmmb<7)mmmz?T%^3m 
mmzmfrzhnx'hh. 

[ 0 0 3 5 ] ifc, *3Hlifc:«4«JfcJMSi, HMffi« 
fcUT. »10BB*jJ:l«l!2^iB**t4J|t3^Wi 

-x h i: . frtem 3 o^jsmoitries 1 

msm 3 o&mmMim 1 lt jRTOttj 

J:t/#ftiS'(ktt&^-ri)m20^«S:i2aL, **olME 
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* 2 OttaHKaflnE* 3 0)&m8£tt Wf * ffl t {4H& 
f^Ififc. 1ffiES<^»3«DA18L »2tf>ffli 

««afcW«£*-S 4 3 fc, -ML 1 3*Ei|§tfg£I2j£-f 

ais*. wsbjk* 3 JBEn^fn aa? 3 
[0036] c^it, wmmmzmizm^x. 

[0037]*^, *«KBt«4wejiai. mm 
tlx. mffifoztuzMmMmm?&2<D<kmm 

2comm£wmi, fr-omsm 2 nmrnnffimmm 
m&m-ix&t. mmwzhKwmm&WL. s&2 

jWbie*2 otettsssji l -t finest v&m&wm. 
[0038] ztii>. wmsmmmtzm^x. 

[ 0 0 3 9 ] *fc, SfflHB 
t LT, 3^?>ffii54r/352c9ffi£3--f&aS3<9&JS?g 

mm 2 n&mmnmffi 2 nwtzmmmmnv&v, 

&*yrim&zivfcm&fattxmiBms*v ! i& 
mmtti-hWi2<7mm.zwm.L. t^mm2<r> 

a ixmm 3 co&nmoftriem 1 <obhh£kb-$- si 
st, mm&ztuzwMgmfo. m2cr>mm. &4 
t«B 3 n&m&^twiffl&oim ix % mm 
sMicM? f/ia«mtt^>7-«e^ 2 <o« 

§m&ztitz3mwminmdm3v&m&*'-t?-- 

[004 0] £*U>. ii!BElMK**&<cJBVvc. £4 
fcSWtt/^TteJ: 0 3*IOSIMfcaJ||aHgtt£fr 
! SfV^3flHBttlK*l!JW*tO'C**. ZZX\ 3SS 



i o o 4 1 ] xmm&mmvmmmiz 

[0042] *%!ii(cffi* mfra^jfcMc 
fcv-vT, i(ffB^3^Ji?soHfrie^i<offitffifii^.-^ 

{4, ^^&fc*0«a5*|$£-fSIg£-£tf. SS3<D 

areas. 

[0043] *f8WtfiS*IBfCStS4, l£5t!E85 
t LT, mi<0ffifcJ;y r SI2c7)B$:^-S^3O^Sm 

ixmt. m^&ziifcMmm&<?>mffi2n&m 
mom m 2 Qmttatzpm&iitnm 2 cr>mm& <yy 
mfcthjmt, m&$3v&m<?>mimi?)miz 
m ixmw&& 4 vfmm tttzm 2 <rmm 
£iesu mm2<r>imwmwM3(r>-km^m^ 
thWk imzimizttit] trfl<riEHiBiaBs«om 1 <r> 
smmzmmi. mmwmu<7)mm2<7)mm& 

&*ttbWi3<rmkw>iwm.i. t^>mm3mm 

xm4co&mmm:ir2>imt. msm^ti^m3 

*J:r^40AW^£#*flWllllE**oJllJftLT. flf 

2 <r>wm* mm ix m 1 ^mm^m^mm 
tm±+i x 0 izfr^MimmwfcizB&zixtzmi 
m 2 <vm^&rtyym$dm3ni8mz-Rm ixme 
j&4 <nmm^<r>n&mmm±-th 4 a t , -wit 
LAWsmx&MBthxMLb. msffi&iitiAnm 

[0044] PliiHS»R**»tfflv^. s uzmmt 
[0 04 5] *^HJ{=^S^3t^(4, HJ6ffi« 

1 tmizmA^-x htexv/t tzitm^fc^-x h & 

§ fi^preBStRis^>«rieiii 2 o^jajitfofnsm 2 o®t 
mm 3 <7)&&?s<oKrt23? 1 Kstw Lxm^wta 
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iinmmttttm2niemttWMU fries 2 
<om$t®<bmg% 3 n&m&mwi mtim%&w 
tz*m ixmmwmmcom i cr&mmmzm. i . 
friswffii^sw fries 2 tfawtt^rjWBjss it* 

(omm. m2<7)mm. mmm. m3<vtmu. 

las 3 <n&mizm&2iv£m%mm&rt>7tfBii2SMi 
2<7)tmm*-m ixm&s 1 n&m&'wmmmM. 

L4WH«R*»*t«XBt, f«ie®j£$ft7t4*E 

mmmm 3 *$ j; fcuaw <?&m8m? 

[0046] iftfc. WHEiMK&JIBffcfflVvc. 

fcawtt/<xrfcj:93#B, 4S@^iEigSi:o«^ 

SBR£fr*V>4JBIMS£«&*S £^ 
T\ 3#g^4SacOffi^jlTtS»S?*^Wf#S 

[ 0 0 4 7 ] *fc. 4^(cA«SBS»^lftntt{c 
tJ^T, «rES3:fcJ:tf/ifc«»4^&IIB£'<*-- 

a yyrfi&xxs/tww-yizx ^/^-nut* 

h)l-TTyT J )-<7)Wj8.Z'kts. 830AKBPW&4*) 

[ 0 0 4 s ] *fc, *mi£&&wM%m<Dmmniz 

fe^T . MB* 3 & J:tf)g4 <?>&fi$gtf>4>$:< fc vf 
fta^-^flrffes 1 <OB(e&ii£^-x Moi^/i/cii 

XX 9 WlJWfct 5 JfctfXOJMTC** . 
[0 04 9] *WBfc«*«ftl5rffi{i. XfflHK 

tx. mi<m&i.vw,2<mz^th'm3<7)&wgs 

<ofufBS l doailcl5HWlBB«fl5» 2 *>3«ttAy:r£ 
^-TSISi:. moBfcJ:tfS2tf>iiHfr:rr*»4 

^sawies i comzim R««oi2 «5§©tt 
mem 2 osmscom es 2 ^BstaarR^Pttow 3 

3cOSiStt^'>'7 , 5rmi-|»Igi:, flrieS3cr>:&Jg?g 

omrtes 1 <mi,ztt n L-cjft^natte «k tflKWfctt** 

-f£S2<7)Sg£S8i£ESU BiTIEm2<OffiMii«<7)irlES 
3c3&mS##fi^l>Bfcteg#SBCttfiLTMeM 



bemuses 1 ?)£Js?giii£Eg l , tnepraistftK^' 
mm3com%&^yrmfcZfttMzttftixm 

o fff EH 3 Wt&Ulto fflEWffiffiM^rfij-r & ffi i: J4 
*3rft Bfcttfo LTS4 f&mSVffl&m 1 OBllSrE 

ttflL WBEH8L $3Otttt0L i5<ktfil40&Jg?g 
oi#SOTJnEE*o*fiRLT, flrieS&3tf)&JR?§fc:$ 

2 mm&rtyrtfifflsss 2 co&mmnm 
ix fries 1 ^^^^«^w««!3wai-f i. «t 3 

fries 2 ^^^^sa LTfnes 3 ^^m^^M 
awi-*-* j: a ic. MEPini!WR(=)Bjfts titim 3 <r> 
rnm-Kyrmsdm 3 vmfczmm txm&&4 <n 
&m'\<r)m&Mm*m±?i «t 3 a>o$ries4 

mms* LTfriewBE&^fries 2 n&mw 

JBfttilSf:. MTlS^$il^4«SMHKolNrC]|$3 

[ 0 0 5 0 1 mm&^ynart Lxm^4Mmm 
iz&^xmmmtM yytftfjmztm&xnz? 

[ 0 0 5 1 ] 4fc. *»HtflR*lEft(5rJ£<4. HSfe^S 
itr. ff£»jeS^PiffiSiKK(c]Gi?L^»J^-£ 

yy7?<7)aTblxm^£olzL'i$&{>cr>X'$>&. 

[005 2 ] *»»cff«Ha^tt. nst®a 
t tx . Btrss 1 fio^s?sc7)i?nes 1 fiomtci jjarp^ 

isn«2r^)S-r^iffieis{i. «re»iRs<tJtii«tt/'« 
^r*<ifrie^^^Sii Ltfries2 v&mm^wgsn 

«K*MKft*fer* I). Cvlf, Sl &XfW>2<7) 
iB«r*tS*3 O^JRScofiieS 1 OBBfcraBrPMBBtt 

om2<mm&<y7ZBf8.-tiimt . nraE»jasft. 

Rii»«cos3^smttA'>rsr^-rsist. frte 
S3^Js?goiines 1 c7)Ht*f[6] L-capTSttti =tv 

5?ftS-fkttS: ttlM2 (tfmm: IHffi L . ffieS2^ 
^OffieS3 <3&R»#*Wrf- *ffik J4a=3r4ffitif 
r^LT HuEMME^MOS 1 ^^JSISil^ ES L . sole 

MBE^^oi?iries3 ^mtt^v^ms^fflKc 

*f ft LT »™tfc J: tfl»8MtttS:*r 6» 3 tf>*gifil£ 
2rESL. *>-?frieS3^^!«^KneMffiE^«fc^ 
|6rf Siifc {i^SBitSt A LTS4 O^SJSSrESt 
418*. WEEKS *ifc*3<0A«S. S2cr)i^ 
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zMZWMmEh^ttf&Lx , Mess 3 

a tx mm i <^±m^^>^M$mmm^Lti x a 

fc**oltKHBBE»Kfc:»j« § Wan 3 cog^te A y? 
■rSlSfc. H?riB®j£§^41i3S«<0fnBS3tiJ: 

, c o o 5 3 ] citi t . aatt^or^i? o £jbbu: 
MmmjtmixBftLZiiK&ttfczi&mmzj >r 

tfcoaTbl-Xm^&Xolzl'&hijCOXbh. zz 

x\ wm*4MomM*irt&. 

1 0 0 5 4 ] 4fc , WJfc^&SMSU. uttsiKJ: 

* u «riE»iij«i:t^52<oiaaia. **i«i«isw 

mmmwizmm&rt>7T'tT%oi><7)X't>*). xim 
srfM L%h^m.^\ mmsmmmmmxh 
i. 

[ 0 0 5 5 ] 4£. *^fc:fiSSii2m«c7)|UgS«t L 
*£Sll*SJ:tfS2<0EIMHi. t fc-*<0 

?->tLXB&LLt:i>(?>X't>&. 
1 0 0 5 6 J *^Cffi«SttfiU. HffiSttfc 
L/C, MEftlSKalffiBR 1 <omJB®lz& LT&ft£> 

ttttKoncii i oiEisuKi . ffiem 2 
*«fc*»a»wt6*u inneffi«j:^ii3«>stMi 

0 3#S<OSIM2:^>lllHSKSrtr^d 3JfiESI«te;& 

[ 0 0 5 7 j ztz. *miizmsmui. mmmt 
ix. mm2cotm®.mt&&30)W,mmiz. mi 
m 2 vimmv&ttfaizikfriL&mw t>titzm2 <nm 
m&#&j:v/£tttm2mm$mftZ2Mzm 
u m^nmmmn. mss^2cr>mm.m/^2 

c 0 0 5 8 ] *wwz&hwm<r>$m®&t L 



Ti-i&mmw-yt LxB&ifci><?>?$>&. 

1 0 0 5 9 ] 4fc, *%fflbffi«f!IB£ii. UttfB&te 
IT. frie^M<0ffie^2c0E^JHffl^LTiSft^> 
*uttR3<0«IMKi:. Mem3c7)i^«Sr«ji-ri>^2 

mzzwizmibtitzmvmimtzzMzm 

U Bfne^«O»ffBlg2C0EII«(i, 1irieSS3tf)l&R 

*ow»#flfcife*&*R*tMi, g(riem2fcj:^4 
coEitssti, m-eniJie^2^«mtt>'N*vr^^ 

§££g®4A'y;r£J:9 3#I, 4#goE*§UI2:<9 

mmmzm o a mm&xb t . 
[ 0 0 6 0 ] tit* *$tmz%zwkmt. mtmrnt 
lx. m&$3<7)tmm<7)mim4<7)WMmmiz. mi 
m 3 nm£U(om&%Mzm*&7i.mit>tit:m 2 <r>m 

u mm4commit. m&2<r>®mmk/w,2 

mxi>%mm?zmmmt h <nx% a . 

[ 0 0 6 1 ] 4fc. *^(^SiBI8«£0||ife®«fc L 

tthiw-rry^tt-th. 4yy??*?iv-7Ty 

1 0 0 6 2 ] 4fc. *»c^SEiH«t{±. 

isft^. frteEii«(c«^$ix^® 2 <mnwt * $ 

1 0 0 6 3 ] ^fMBCffi^SIHRU. HSfiltat 

2<ami&k % mffijmvmm20>fflmmzm 
t>ixfzm 3 <ommt . mris^ 2 <ottt^<ome»«i 

t{iS=3rl»fflM(:i5tt^^3<OlB^li:, Mfe^3 
W^^o«iie^« k BHMtcftft fe*ifc»4 

wis^at, frie^2<7)^^$-»aL s Krie^ioiH 
sit t 3 coiss^ t izwszmmtiKm 2 <m 
w&ivrt. mm2ffmm^ j Km-^2cmm 
•&Ky?t. mffi3<7)mmtmL. mm2<^m 
m t mim4 vwm.® t izws>mmztit:m 3 m 
w&tfvrt. mm3cr>mminmt^m3mm 
m>7t $• $ fefcjwiu msm 1 owMmit, mi 

vt>ti. mmm&^yrtmffi2<7)m®.&<y7b 
mm3<omm^yrbit. m.mtzm®Lxwa.z 
ti. mm>3<r>wm\&. m^mm&^yrm 
*)mtim3w-y*3iu ms&4<nmmi$. m 
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U fil2mifcct^3^^-y(i. fflSS2^m 
ttAyrtckD&ilbTfcD. iraiES£2i>J;</gl4?)A 
?-y{4. l?IEm3^mtt^'>rtJ:0#3iL-C^ 

[ 0 0 6 4 ] 37i LTfflVvC4JlKi§ 

[ o o 6 5 j tK. *m\izmmm.\i. mmmt 

Mmmttz&VimM:ffit$>. mm&^yrco? 
{ o o 6 6 ] iXTX'itxmcDmmBzmzpmi 

XmWth. Hi (a), HI (b) *^<o-H 
[0067] 41\ HI (a) ±M35*f iSfc, &Jg 

14, T^bfls^^BflJoBWtt^--^ h C X- 1 6 * 

wmmx'bh. 

[0 0 68] 4fc, Sfefc, AWSl±fc, lEH«fcl 
■t««?frS»*F (ffiJES) <^iat#3i:^<fia^ 

OffiSl^-XhTU-l 5-8. TU-5 0-8, 4fc 

{4T u - 1 o o - 8 **wj»rirca & . 

[0069] 8HW*c<-* h , Sfit^-X hc^JSfi, 

TGW&^mrfznmttzmthfr t>xhh. z.<m 

Wot. ^a^)StR<«i/£< . J: 

[0 0 7 0] ffiffift3 t LT-HaffiSfct-l) 

fcftfctt, H14 (a) s H14 (b) £fjtt*otti 
m (ttJM) fcJBWCfcin. HI 4 (a) . HI 4 



( b ) (4. &mizmm&&ztit:i&tm {/mm/ 
mm) nmx-mftvm&£v*m»mm 

&fSVS>&. HI 4 (a Hi. mWMX'h*). HI 4 
(b) !i. *<7)±WmXfc&. 

[0071]^^ v-vmtezn-xmxwtm&LZti 

tmm3\±. HRWfc. H 1 4 ( a ) fc^f J: 0 fc. 

^-htmm (&mtLx<?m&m-ix3> 
*). mmmm>^4*om.m<vmm) vsjxks. 

tiSBttS. ffiiitt3<?>«g|53 0fcO^ 

x. mm 3 #£at& i hm^ixf^mxmct 

[0072] ja±<oj: dtiUT, mam . mffc2«f 
s. hi (b) mizTfitxoiz. mm.5tt 

Wjm%{&mzm&ti. rvru/a. mm. 

[0073] %C HI (b) Q&lZKi-ZoiZ. ma 

«»*AIBi4tf5=#*WiJilJEA>oJiiJRL, -fWfcL 
TMBBIHIS^ 6 iOMffliSS«6tJ3V^T{4, 

2 . mm 3 ifimm 5 ^m^^mzm^&^x- 

[0074] at:, HI (b)TICStJ:ot.e 
fit LX&gZW-y 1 atcMBO^J^g 1 SryN'^- 

->/th. zw--y?iz£<o. l?m#2. m* 
iz£h&mmi(7)3i-y?yy%k\ mmjf&tm* 

ZbffX'Zt. 

[00 7 5] mix. mm3tz^xte, CWV- 

-y^ti m&zixmm&zmzmimtiifrk 

[0076] =5ri>. ioailH* U%v^ y^-v 1 

ah*^)sbX^yy\'i'XV s $#>r>%m<n : fc&L. foh^ 

it^-yia±izmmm^s>(omm. *m#i-v7 

oZktfXZZ. 4fc. ^tt<50«J: 0 l,zWffiEtem.7 IZX 
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a . w&zm&4 vy? 9 z t hx-% & 
*\ z<v%£<7)ftmmmz<D 4 o%xiv-*-)vz 

[0077] ^m^mmxu. mimfc^ 
wmmR ixmtib 2 . &m 3 z h i*>& 
mmi±.mm-z>nx\ n-mm^muz^yf 
y^m&zmELxmMszttfX'**. ttz, 
mm 5 1 l x^mmmm ^x^6<ox'-ty$-v?x 
£it^xm.iw-*imx$>z> . 

[oo78]^i>, &±comwxn. a y^yy-b %h 
mmft 2 . t&tjL^b^mtum it . ^tn^ti^-x h 
wm®><mtiuz£ mmzzb wnuztf, zti 
bm-izw&ZttM yy? ?*mfc?&tz#>\,z\&. h 
hfri#>. ^-x hvmmb Lxmn&^-x h 
mm 1 ±fc)&^ mzmnii- h x 5 k lx t 4 w 

[ 0 0 7 9 ] *^o^iJ«0HSt^®t^sSji^r 
(a) . 02 (b) HHBLTKWtS. 02(a). 

02(b) a, *ftmow8&^£a&me)ffi£. 
xffimmM.zm&t&yu-txtfjki-mx'h'). 01 

(a) . 01 <b) i:H-^«ttfctiH-Oflr^*ftU 

xhh. m-^mmz^uxammi^-ri. 

[0080] ZemtBBmi* 02(a) TraCjj^J: 

oiz.m- mm^m§4 mmt^yrstfrntiL 

zHzXtfMbhbZbtf, 01 (a).il (b) fcjR 

[0081] «BttAVT8 14. • JBj£8£*&JK!g 
4±OEIMEi: LTj«}B4«BHc» miliX70-y$i 
ffllzi. *)W&thZ.btiK'%Z>. **>fc»fc:tt. gmtt 

^-x hbix. mm^-x bvmfce>'¥£&mk 

(48, H. ¥H3rk') iD;tT»?gtt<9 

&-rs>zbwx%h. 

[0082] JiLtoi 0 izixmm^yrmm^ 

JS?S4 aimt>tvrzt>* 02(b) ±ffl(c*-tJ: 

0 c. letse 5 k t^rv y'ummmco-jwmiz 
{4. • Mm&&B,®4<7>mn.m . stc^n 

ft. ESS**. 

[0083]^(C 02 (b) **(cijctJ: 3 fc. 
&H?S4a^=#Sr«lJnff^MlL. HMfcLTW 

s«*2. mzfa3tftmm5nm&iTmizi)i:?>.^x' 



m-z^mi^m%mimztitzmt%z. z 
ha. -rx'izmKtzx 0 (cttiHR 5*%T5att • ml 
ttfc^rrsikk. m9.&^yy°8<mtttfi>bi>bi3. 
imt&x*>zt:tbx'$>i. 

[0084] zcvmmm&M6 a TJ4. WKISUf <0«& 
6$*®#$«ttA'y7* 8 C4 9 &$ftT& 0 , 
<5^il<7)££>. x/!^*-A*j£^4o&S£>&.g>I;fi 
fcsBBfcLfcu. LtztfnX. X)V-*-)VMfc<Mz#> 

cox^-x^mb^rx *)m&<v$mimzzb 
tfx%&. t-tz, -#fcr&imT. mmm. mm 
3 nzfrfrhEfi zmt&&^y?8 #3:1 tttixwm- 
h<nx\ nm-w.miz£. izmuft 2 , ffist#c3«# 

[0085] Ja±ca* .02(b) T(fflt=^-r4 d 

EWRfcLTiMfar^-Vl afcpTO^Jgail 
Sr^-^-->^5 (01 (b) TfflcO^-fc(5(3'|Hia 

-c*s> . z<r>n9--yy\zi. 0 . ^1*2. gfitfr 

3 iOPIffltBfi^^ < k ^fig§ tl^HiBSttR 7 a 

%hzbwx%h. mix, mamtz-o^xtt. zco 

IfiFFbLxm^X. Mi5>^lf=5r-Jri«fcV>. iti 

[0086] ttl. zmmtBEilttW* A7-yi 
al^WAy/i/^hW^^l«, hh\^ 
l}JS?-y 1 a±t^iSI|^a5p a n c0^l, »fv7 

3 i k tfX'Z * . *fc . JJE^) J: -5 =5r^m?f l«i7f 

y^tiittr, wfe*wm4yy??*j&m-hzb 

ttAy7-8£flJJH-C#S. 

[0087] JSLhK^OSQBBB-Ctt. 01 ( a ) . 0 
1(b) CtsvvcKWLfcSdWJBfcPWfc:, 

n VrJ'-fr^fiEfitSfcilft LTf^ Oiitri k tfX'% I . 

h 5r^ja-s i ±izrmzmzm?& x a t lt t, 

[0088] 03{4. 01 (a) fc4tf01 (b) (ctJ 
7. ££<402 (a) i>J:tf02 (b) iZ&^XmiL 

izmmmizx Y )WkZimzmwgmL7 azmm 

bLXmUzhVXhh. 03C*-fj;o(c. mm.5 

<rmm (iwtmx'Lxu. ) W4. taK*3ci* 

ffifit^l. mW&2\ l zX.Z>-3yTyy-. n?-y\ ate 4 



(15) 32 003-92460 (P2003-92 4JL 



1 a $ 7 V H i: t T* 9ffl LTHiiiE»K 7 a^MffltS 

[0 0 89] 04 (a). 04 (b Mi. 01 (a) & 
£VW 1(b), ifc«H2 ( a ) H £V®2 ( b ) |c 
^L^To-feXtJ: 018tS*ifciWiiSI«R7 a ( 7 ) 

Htrfc*. 04 (a) UMBErrfcO, 04 (bMifc 
«:*£>&. 05 (a) , 05 (b) tt, 01 (a) & 
Ximi (b) .-ifcliH2 (a)i3i.t/02 (b> 
jpLfcrn^t J: 9*jt§;ta:fiiiiIMiK7 a ( 7 ) 
£MvvC4Mett«*liia** J: #fcg-f S#JB?Sfci. 
t^**tfc:ittra-b^*Srt0T*S. 05 (a) ttffi 
iitftO, 05 (b) (i N #HHTi&4. ifc. .rfi 
^c7)0-C-rT'fcijiBa UstWfcliPI-tWfcft LX £> 

[0090] 4-f , 04 ( a ) . 04 ( b ) IZ^tX 0 

^m^^m^m. mfenmwmthxnvj 

fUb ttffimttff* oZb £ . Z iilzX o ««& 
A>7*9Sr#t5E$RfiaM!f7 l;WE&ft3*iS. 
[009 1] mmiz. 05 (a) . 05 (b) 
3C »30iMWfc-f*fc*>&SiBl£Jl«U 

* McfE 3 tffl > fc*wt/<xr9 . 
%&rt>79<nmmz^xi>±Mtmmx'hh. zti 

s. 

[00 9 2] 06(i. 04 (a) . 04 (b) fc^U: 

ro-txtcj: mmzti£mm$t7 it. 05 

(a),H5(b) fc*Lfc4SBSl 1 fc^SSWttt 
JflvvC4*i^n^47n**£ii*t0'CaS. 
07<i, 06fcStTnHsX*j3WC*-tt8rr*4. 0 

[ 0 0 9 3 ] 06 . H7#±«t**-J: die. *1\ S 
«89&#7 l^l«ttA>T9*^J«§ilfefflt:»|fiI-f 

*&*«5 1 t-tK^ryrumrlx-t!* 
mi &, *fcsa«a!tf 7 1 ^«tt^'>T9*«§ 

'J TWSrtf LT&JR?! 1 1 ^lfiA'>79«J 

i-K^rvru^t. i-xiz^K^fmrntt^r 

VTUfbfflmcoiinXJ:^. 

[0 0 94] &fc. 06. 07#4>*tSrrcfcoC A 

mvi , mm.5 1 . saiKx&7 1 . mms 1 , & 
mi lnzMzmmMZfr-otmi. -whlxam 



m*-%mzVc?f.&A,X'-faitZix. A>oStttA'y79 
&*tL?tiim&5 1 fcJMLStiarta&WSl *fct± 
/t*-yiaA*cora«SI^SftfcftttfcfcS. £*i 

(4. mm 5 1 mnmt ■ w^it * z 1 t . 
mw&*y79 comntfi, tht mmmxhtt^x- 

[0095] Z0)4mmm2 1 rji, mmmmt n 
wmm t v>wMimmmmj<>7 9 t:«t: 9*3*1 

0©?g^4)IiEm«ISr#S;fc* { T'^^. X)V 

-K-ivnmmPFgx'bhzt^ ®cr>mcoi"( 7v 
hiz%mz$.&z%^&x\ mzmmm<%2>iim 

<=5r£. 

[0096] JJcfc, 06. 07#T«fc^tJ:3fc:. S 
ttflte LTsSS^^-y 1 b(=4«Sa<g2 lvwm 

iz&z>&&mn^?-->7'-r&. zw--y? 

vnz\^ txitzw^tix 0 izmtocoumzm^z z t 
tux-*, w-->rizj;*)w&$j&jt<7)4>y?9i 

[0097] itf3tW40*L4V^. ^V-yi 

{^^-yib±{^ffl^ggc q a a ong. ^*f->yr 

«7'jy7f77mi'5, fzi'swimzx^xm 
oztwxzz. 

[0098] au&mnmammt, 01 ( a > *i j: 

t/01 (b) . 02 (a) fcj:t>'02 (b) fctttvCK 

BHt^iKi^cJ: 0#^>^SiBiHi»«7 a (7) i 
fc. U^'oT. tTfcifflLfcWiiBl»IR7 a (7) 

ixmmm&LX4mwMm®2>zti<xz 

[ 0 0 9 9 ] fiLhtli. mWffim7 a ( 7 ) * 
fflV^T4*i!ttR*W&fSii:*aWLfc^ 3JIffi 

tush -r i> ; i «• {Jta-nstcff^ 3 z t tf? # s . -t <? 

-mtmtlXli. B6±*O0fc:BVvC. ± 
*^30^r<7)t<50 (^BKI1 S SttfiSi 
^7 10H#) *««ME**oJ«RL, -*WUf 3 
£t tp-o^^at 
LTIi. 06±ffl!lO0{CfcV^T. T*»4>3o*TC0fc4> 
(^J^L, d<0^-t(4ieH^W7 1^«tt^>7- 
9{4^*^)T\ Em«^»7 a ( 7 ) . ffii»^5 1 . 
^Jg?Sl 10=*) £««ME*>oM*U -ft^Wti. 
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[0 100] Z<7)£o%3J§WmUZ&^X{>^ tX'lZ 

[ o i o 1 1 w±<mm\t. 4mwMmm 

n^mm^im o a* n^m^iz-o^ ^xmpnttztf, 
H6±iio0tijuT. ±Mn&mm i tfu-c0 i 

( a ) £Mm2 ( a ) IZ^ltzWtt • J&fc&^&Jiai 

JB-JS1 ltfUT02 (a) t^U^mtt^>7"^ 
i?^JR?S4a$-fflV^j:3(:LT, ^3, S?40ffiiS 

[0 1 0 2] Zti^zXtHi. 4SEH«(2 2^3, 

sM^iEtsui^ mn.#3iz£zim&*?mmft2iz£ 
layry^h^tubfimbmMt txmmztin 
h. zti^m3. m4<ommtzffibhmji$z. 
fytt, *<o*»ti6asKr<o^m?ii±^)«$ixs 

mis &2<r>Wmiz®bhmj&. ay^y? 
lcfltt>*«flSW:oirvc fc^-v l b fc j >? h y 5 y 

y-t&zt-iMmx'hh. ±tz. htifrttiygmmi^ 
mztt<mn&^-xh*mfii-t&z\biz£*)^ $ 

3 . ^4 <OEIWKIWtt^-X h i & A y?9 * \> 

mfcthzti>x-th. 

[0103] § t>iiz. y±%m<r)im*m o m t&m-t 
tin. AmnmihmMi^thwmmhzt^ 

wtmw&*yy'tf&&ztit:i>e>zmm-ttiii£t<\ 

[0 1 04] 08 (i, 06, miiz^ltzWkUmzl: 
VW£ZtLfz4MmM<DHftl>m?®WmX'bZ . Z 
<9#J04JfiEII$2 2aT1i\ tM&WVMW-y 
1 bfcj: 9. ¥3£fr$ll3 2^BBggttA*l8!r*-* 
fctf>0?yK*#JSU &fc4lBffcK2 2a«»riB& 

<\z)V-rry^3 1 Sr»j«i-* jt d tut. 
[0105] ZtOizi. *) . Mitfiai-cflHB^Ott') 
SrfT&o I Cfi— H (integrated circuit K) (C 
<fi3Kr. ^*^fi3 2 . ^-7Tyft3 1 . H XX/ 

%mm? (wmt Lxftmx'mz.t>iztzi>cT>i5j:Tj:m 
msms,) s-fwtLT, £*.*4JiE&«'efflitf 

77>ft3 lOJESStt, "fCCHl (b) £fcli02 
( b ) Ta^WHE*K7 (7a) iWV-y 1 a 

[ 0 1 0 6 ] 09 ii. *»5itf>3 ^tCgiJ^HtfiKIBtCft 
*Kft^trilJtS*utPliiIillBRO-«i: LT*>- 

ZttLXbh. 



[0107] z<rMm®foi b a, mm 3 m®t 

IX. WWL5*K&+imi&rtyT82W»HKl 

tz\btm2 (b) lizmLiz^tmtch^x'hh. z 
<r>£o Wimzvmmmwktz ta. 02(a) 
fc*Lfc*«i4 eLtmm&t #tc, &g?ii oaa 

[0 108] -£tT, 02 (b) fc^i -3 fcHWHfc 

u *<9&kw®<o&m?si&A;$>-->-^-rs„ Ctf> 

1 »i» ffifittt 3 fc*t L T£< JW* £ fc \k oKa* 

[0109] i« j: 0 &»j£offiSiSlT'{±. -e<^nfcb( 

ffi^-Xr-S-jMfRf S£k#T£6. dir. fflttk 
lis 0tttf» £l?Slo&lttm (Witt*?) kffifiift 
3 k »J i k fc i S , *#ifeo>!HiIT<oft*W. % 

^-xhoS^fa^S^tJ!E(f.6^k*<T'§S. 

t, zwz-mmnzWf-x-zt. 

[0 1 1 0] 01 0«, 09tc^-fWffili^«7bcO- 

mt Lx^fmmx'hh. 09 k»iGtifflffltaiR- 

[ 0 1 1 1 ] 01 OC^-TJ: a C ffi^*3 k*!5ttA* 
yr8k^«ttii. -sstcov^r^s (;o0fc*^* 

^TI43) T**oTtJ:V>. ^rl<±, ffitfl[^3«0^ 
li. ^RSrfflStMfcyet-CSffltW-fXjWE-fWiki 

mw&*y?sm4x\t, z.t&mu&mz* 

[0 1 1 2 ] 01 ni. 0 9 Ltz-mizm-mo 
m*7Ft-mmmx'bh. tx-izwnitzmimmz 

[0113] ^^MMEiS«7 c f±, fittft 3 (CSS 

V^ikfciJV^T. 09^SL^tc7)kliaiT$)l>, L 
A»L, ZOmi lfc^t*^fi, ItttA'y/Sa^i 
^k LTf«^< . ffifit*3{c*f-rs^mk LTffiffl 

ft 3 ^7)Sffiffl^oiel^'^•^' -> i c '^vmmwg. icom 

3l,ZttLXWm.»Xhl\\ 

[0114] Ceo J: 3 ^iW7t^^mttyN-yT8 a 

hit^-ivm. StttA'yr8a. IKlA^-y l c 
* fc h - h : sy-7 k tTffluTi!»KoniS"«{WWt 
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[ 0 1 1 5] 01 2 ( a) , 01 2 ( b ) tt, **W^> 

wmry^ftwtti&to^tmmcht. zz 

X\ 0 1 2 ( a ) 14, 01 2 ( b ) ttttJBfcSSfc+S 
£ttLT?>ft. 

[0116] <ItfDP«II*£7 d(4, ^«ft2<0M«« 

itmm*3 5bt:m»ibz.*>tf.m <b>,02 

(b) K^UciOig&ftj&T&ft. 

[0117] £<D4 a tfllft£Pili!S1fttt&lBftt*e 
tt, £1\ 012 (a) fcijr^ofc:, ^K51±fc:9t 
«*2Sr»|i-»jatfc*tt:. 3 5 
mtt^-X h S:»**2±***a»o*»g 1 ±fc t» 

h oM^fc Hate>*a*?afflT# ft . 

£co£JS?gl£, HI (b) ££{40 

2(b) &±mwm ■ m&mz-&m4 tzKtxm 

ft.T£:K4 9, 012 (b) £&-t£o%mmgi®7 
d£#ft£i**T'#ft (01 2 (b) 14, KWcli, * 
«ttA>7-8^^-^OT'02 (b) «SRt*&fca 

ar«d*v». ) . 

[0 118] £<34 5$r»«|e2ig»)<0«Bi"Ctt, /t* 
-yi akaW*3 5fcTifW*2*Sia9U^b«?>S 3 i l 
'irVMmizKZcDX'J: 0WB*«3y7 f >^-*JWe* 

[0119] 01 3(a), 013 (b ) i4, 01 2 
( a ) fc4tf01 2(b) fcjj^-^fc:*tt-*flW>W£ 
8W^*fc*>OHBKiina , ca*. ZZX\ 013 
(a)lill3 ( b ) 4>ttJ|££&*+l9IIIft3*-. 

6. 

[0120] COWffiEHK 7 e tt, JJELfeWW 
Scon yr>-9-«jilr § fcWIWfcfcjR Lfc t> 
ft. <H<50cJ: 3 #R«fc4 0 § £ fcif^M^a yf ytfSr 

[0121] ftflcWtte, 013 ( a ) fcjjtt J: 5 

t-r. ^mi^zmrnw2 6^m • ml, act, 
3 6 fc mm^-x b & , sukac 2 6 ±t 



o^jrs 1 ±£R&x 5 icww-*-. z mmwsm?) 
[ 0 1 2 2 ] $ 6 mmm 8 t-t^ismtt^-x 

aW*3 8±S**aS«*2 7(cl^-SJ:-3JcaS 

z <nmmhiz<nmti: t'conmifi* a . & 

±£-£A#€ft 3 8 fc» i 3 fcjftoSWft 3 6 tZ 

#** 4 a . zmtsm%.<ffi,m:b'(m 

#l$m#2 6, 2 7, 2 8fcf«*$Rttt 
s<-Xb<Dmi. &3I€#36, 37, 38b?K%& 

m&^-x bomtaii. miami 2 < a > , 01 2 

( b ) fc^U&N0*lB£&ft&8!tft2 , Sm«c3 5 
t =5: d Z b 5 . 

[0 123] -f-LT, ,I?>£Jg?§l£, 01 (b) ifz 
1402 ( b ) &±fflj<0^j • »jSar*£WS4fcft£T 
ffiffl LT» iltft . § 6 £Mffl?>&g?S 1 
^■ftZbizX*). 013(b) iZTjK?*. 3 ^WffiE« 
«7e*»Sik*fC** (01 3 (b) (i, K 
{4, iWtf ^7 , 83W)*t*»'CBl2 ( b ) £5FtM 
■£l,zW%Ltzh<nX'hh. L^L, #«tt^*y7-8(0# 
4{4i^IT'{4^V\ ) . -;T'. 
^{4, -oomffifcLT, iSm*2 6±cO±gP^S: I 5a^ , ) 
3 8^ t»«rt"* 4 o Wf-ytftttl 4 
3C, ta— o<»5««fcLT. #m*3 6, 3 7 

t <nmmfibhw-ym&t& 4 a 3 . 

[ 0 1 2 4 ] ^04 0 4 S 3 >t V-9-14, § 

[0 1 25] Ul±SiBSt 7 )095r^L01 3 (b) 
<O0W4, WSifi««iO«^*K"»LT^S#, 06, 0 
7C*LfcJ:d=Sr4«iS»R (4fcl4-tTfc:KBHLfc3 

[0 1 26] 01 5 (a) ,015 (b)<4, *^BJ<7) 
$ ^fcS'JOHifi^®t«5S{j^afc:T®i$^l.4l 
iSIMKO-ffil*ll>!W*fci^HT«)*. 015(a) 
{i®fffi0T$)Os 01 5 (b) {4*0±BHT**. 

[0127] i04Jli»Sl«{4, $mU5 , 5 1 

V>ftdi#06, 07(^Uct<Ot{4^ftjST'S) 
ft. 4Jt, A^-yi a, 1 bti. Ell 5 (b) t^-f 
4-5ta«ttA>r8A, 9A*Htfidfc:**J.W« 
^-y-fb§it, *^01 5(a) tSrT4d^, 
A'yr8, 9* { ciifeofflB''«^-ytfi1Ijl5ri*i(aGl 
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[o 1 28] -r%t>*>. fflmrty78A^ 9 ah. a 

<4, ixwmm?>4 >y??%mt txm& 
tti><7>x°hz>. zcoxo^mm^ yy? ?m m 
mm^TbLxmL. ifri>mzmz<Da7® 
twmmmfci-zzbzmmix^&tcfr. 4yy? 
?yxm-k%<thzb-m&xhh. z<r>l 
o%37tmm%$com&zm yy??\$. zox 

mi hmm.mmwm.X' t mmzmmmx-h h z 
t&mx'&z. 

[0129] z<r>iW/y??&ftmtiiK4m 

KSt££S!Bi^2>fcl4, tr. 37WMW.blX<7)M® 

mmzmtt&bziz, 02 (b) ±.mizm&mm 
■mm&m®4izKz.x. wmt^yrmm^ 
mm a b mmmMTftfS. uzmm^yrmm^ 

C0130] sntt^vr8 Aa, mm ■ mm^m 
m±cowmmb Lx-m^mz. mmx^v-y 
wmiz^ffim-hzbti^x'**. ^<Dt:tbUi. mm 
tt^-x hbtx. mm^-x hmmnwzmm 
m (mmy^yA m»> Mixmw&. 
<vmzM-&$tth<?>mmL. ztizxtv-yen 
Miizx *)&mm±.izmii. $&b ixmmmmiz 
mm-hzbifix'th. 

[0131] ZLX, WT. 02 ( b ) TMlz*?£X' 
CDTn-tXi'tto. ZZX'iX'OTn-bXlZ&r) s t 

i\ ffiMmmizt3^xi%Mmzcr>®miz£z>jyy?. 
?mizbtfx'%&. 

[0132] $4>c Amwrnrnz-thb^zte, me 
mizmz&mm 1 izRixmm&^yr 9 Am& 
ztitz&mszm^ m®.&tyT9 AmfSLZtvtz 

mwm imx-m) fcjWttKxr9*#jsu m 
imffi£.mm><y7'9At:Bj8.i,tii><7izm^. z 
tm>0mw&*yr 9 A<mmz^x t ±mb mmz 
mozbwx-th. 

[ 0 1 3 3 ] * tt. jjiT, 06 ( b ) Tmizmtx 
vyv-txz'mo. ztiiz£*)4mmmmz}5^x. 
4J§<r)Wjmzi-*xmmb ixm^mmmm 
mzkny-rmmzbtfX'Zh. ta % nmt 
tnar, nmcommztKxm&b ixm^imm 
m nmrniziLi 4 yy? ? z b tfx-t a . 

[01 34] Hi 6 (a), 016 ( b > tt, 015 
( a ) H £1/® 15(b) IZTF-t-MtZtti-mnM* 

KwsfctfxoH?**. 016 (a) immmx-f) 

<0. 01 6 (b ) l«-<0±BBre**. -trtcBfiBLfc 



[0 135] £<04/II>M4. 01 5 (a) . 01 5 
(b) (C*f4li»*tfDjaaHtA>7 , 8A. 9Afcft 

ir. tm®5 . 5 1 ^sa-rsmttfttt«s8 2 £W 

tSfc^tfHl 5 (a) , 01 5 (b) fc^LfctW 
[0136] £<0*§&i. i§«tt8:tfft8 2(4, -Y 

&b Lxmm%<M y?? ?mub vxumti t> 
UrtfoT, JJEfcHflifc, 4yy??yx 
m±Z<?ZZbiMi&X'3>&. C<OJ:355ra 

atttttt* s 2 on r mrnmt mrnizi i 4 y-y? 

z<nz?%4W8mLiizWtc>-?. mmwtm. 3 
■SHIR. 4 fcsi s i^^^^ie^^-et, 

[0137] cioid^ yffftfmikiti^m 
wm&w&t stc(4. 06Tfflfc^-rrD-fc*£*u 

fc4fffilttf[fc:o^T. Kffl?L8 1 MIL. i^fig 

§n3t«ffi?L8 1 ca«tttmi*ii-«ttf iu. r« 
m^titimmmzmmmimiim-nns^K m 

Zm^&ZbhX'Z. $>&WZbt?frtsb®)ibt>tifcM 
[0 138] 

[»»^»«] uimmvtzmz. xmizxtus. 
mtA^-xh. mm^-xh, mm^yr^fn. 

&ffl§<r)±lzmfi£MWfSLZti&. ±ot, Ztih?) 

^-xh. ^yT<mjm%b'(7>>m mum®, m 
a. %m:%b') a. tmwmm&BLb \twm^ 

%0ZbWX%h. -5-LT, iOi^tffllittlSWlS 
[0MOfS#^riJiB3] 

[01 3 *iratf)HWWBIBfc:ff*«fc&Sfe(crilliiE 

m2\ *wmmmmfmzmm%mzxwm 
mm*wmhTu*x*7Ftm. 

[03 3 0 1 ^^{40 2 fcfl?Lfc7"oHr^ fciOIBSS 
ixfeMtSEtl«<OMSr*^i0 o 

[04 3 Hl4fel4H2fcSUfc7 , o-k^fcJ:i9»iS 
iutWIBEIMR* 31E««4fctt4miaMR<7)«»t 

[05] Hl4fcttH2lcjjsUfcrD-fe^{cJ:i5lBftS 
n7tMffiieM«2rffiV^T3«iE^«^7ti44iliH^«l: 
bZlzm?&&mm&£VZtllzfa-f7n*:X 
Sr^-T0. 

[06 1 04^ucrD-fextcj: mmztitzmiU 
mttb. m5iz*it:&msbzm^x4mwmi.t:tsi 
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[07] B6fc*t7T3-feX£fflfi-C*fm 

[08] 06 (07) tStt«j»5ri£t:J:-3T»ja$*i 

[09] *»»0SfefcJi«<0SIMgKllfc:«R6Ki*J6ft: 

[01 o] 09t^-rwffiffiii«c7)Ta0„ 

[01 i ] 0 9 iz* iti-wizm-hmomz^t-tfi 

RrE0. 

[01 2] *JHH<0SfefcJ8J^OBBIBK:fliS«Ji*ffi 
Kffi0. 

[013] 01 2fc^t- w£*it&m<m*w%th 
[014] Afieifc^W3Ks$hJtsi«*/aai#/3i 
0. 

[0i] 

i 

uttsfam, ^^^-1 

(a) ^ 

^m/^^^M^ h 



[0i5] a^HHojs t>i,z%\cr>mtmmi l z&&mm%& 
[0i 6 3 0i stzTK+HH&ttt&iiPMtftmti 

1-&W3 la> lb, lc-A7-y 2-9Ht# 
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[Problems to be Solved by the Invention] 

Offer circuit board which has that kind of passive element of 
manufacturing method* of circuit board which has passive 
element which possesses characteristic which is improved. 

[Means to Solve the Problems] 

Respectively, opposing to 1 st surface of step 0 first metal foil 
where 1 st surface and the metal foil of first and second which 
possesses second surface coating fabric do the resistive paste 
and/or dielectric paste at least in 1 st surface of any one, it 
arranges insulation board whichpossesses thermoplasticity 
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and thermosetting, At same time surface where first metal foil 
of insulation board opposesopposing to surface which differs, 
laminate pressurizing and heating three of first metal foik 
insulation boards and second metal foil where step Q these 
which arrange 1 st surface side of second metal foil are 
arranged and it unifies and stepo whichforms both surfaces 
circuit board it possesses step which first metal foil and/or 
second metal foil of both surfaces circuit board which was 
formed patterning is done. 
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[Claim(s)] 
[Claim 1] 

stepo where respectively 1 st surface and metal foil of first 
and second whichpossesses second surface coating fabric do 
resistive paste and/or dielectric paste at least in 
theaforementioned 1 st surface of any one 

Opposing to aforementioned 1 st surface of aforementioned 
first metal foil, itarranges insulation board which possesses 
thermoplasticity and thermosetting, At same time surface 
where aforementioned first metal foil of theaforementioned 
insulation board opposes opposing to surface which 
differs,step 0 description above which arranges 
aforementioned 1 st surface side of aforementioned second 
metal foil laminate pressurizing and heating three of first 
metal foik insulation boards and second metal foil which 
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manufacturing methodo of circuit board which description 
above step which theaforementioned first metal foil and/or 
aforementioned second metal foil of both surfaces circuit 
board which wasformed patterning is done is possessed 
designates as feature,has passive element 

[Claim 2] 

step which almost forms electrical conductivity bump of 
conical shape in theaforementioned 1 st surface of 
aforementioned first metal foil furthermore ispossessed, 

manufacturing method 0 of circuit board which it stated in 
Claim 1 which descriptionabove electrical conductivity bump 
which was formed penetrating aforementioned insulation 
board,in order for electrical contact to aforementioned second 
metal foil to establish, youcan do, aforementioned step which 
forms both surfaces circuit board and, make feature has 
passive element 

[Claim 3] 

manufacturing method© of circuit board which it stated in 
Claim 1 to which theaforementioned step which 
aforementioned first metal foil and/or aforementioned second 
metal foil patterning is done includes formation of loop 
antenna whichbecomes loop shape and depending upon 
inductor and/or pattern which becomes coil depending upon 
pattern makes feature, has passive element 

[Claim 4] 

manufacturing methodo of circuit board where it used first 
metal foil and/or second metal foil which theaforementioned 
patterning is done as electrode and trimming is done the step 
which furthermore it is possessed stated resistor which 
wasformed from aforementioned resistive paste in Claim 1 
which ismade feature, has passive element 

[Claim 5] 

manufacturing methodo of circuit board which stated in 
Claim 1 which theaforementioned step which resistive paste 
and/or dielectric paste coating fabric is done, includes step 
which removes edge after coating fabric and makes feature, 
has passive element 

[Claim 6] 

stepo which almost forms electrical conductivity bump of 
conical shape in 1 st surface and theaforementioned 1 st 
surface of metal foil of third which possesses the second 
surface 

Opposing to aforementioned 1 st surface of metal foil of 
theaforementioned third, surface which arranges second 
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insulation board whichpossesses thermoplasticity and 
thermosetting, at same time opposes to the metal foil of 
aforementioned third of aforementioned second insulation 
board opposingto surface which differs, step 0 which 
arranges theaforementioned first metal foil side of 
aforementioned both surfaces circuit board 

Description above laminate pressurizing and heating metal 
foiL second insulation boards of the third which is 
arranged and and three of aforementioned both surfaces 
circuit board,aforementioned electrical conductivity bump 
which was formed to metal foil of theaforementioned third 
penetrating aforementioned second insulation board, in 
orderfor electrical contact to aforementioned first metal foil to 
establish, step Q which it unifies and forms 3 layers circuit 
board 

manufacturing method 0 of circuit board which description 
above patterning is done the step which furthermore is 
possessed stated metal foil of theaforementioned third of 3 
layers circuit board which were formed in Claim 1 which is 
made feature, has passive element 

[Claim 7] 

In 1 st surface and aforementioned 1 st surface of metal foil of 
third which possesses second surface step 0 which resistive 
paste and/or dielectric paste coating fabric is done 

step 0 which almost forms electrical conductivity bump of 
conical shape in theaforementioned 1 st surface of metal foil 
of aforementioned third 

Opposing to aforementioned I st surface of metal foil of 
theaforementioned third, surface which arranges second 
insulation board whichpossesses thermoplasticity and 
thermosetting, at same time opposes to the metal foil of 
aforementioned third of aforementioned second insulation 
board opposingto surface which differs, step 0 which 
arranges first metal foil sideof aforementioned both surfaces 
circuit board 

Description above laminate pressurizing and heating metal 
foiL second insulation boards of the third which is 
arranged and and three of aforementioned both surfaces 
circuit board,aforementioned electrical conductivity bump 
which was formed to metal foil of theaforementioned third 
penetrating aforementioned second insulation board, in 
orderfor electrical contact to aforementioned first metal foil to 
establish, step Q which it unifies and forms 3 layers circuit 
board 

manufacturing method 0 of circuit board which description 
above patterning is done the step which furthermore is 
possessed stated metal foil of theaforementioned third of 3 
layers circuit board which were formed in Claim 1 which is 
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made feature, has passive element 
[Claim 8] 

Description above step D which almost forms electrical 
conductivity bump of conical shape in aforementioned second 
surface of aforementioned second metal foil of both surfaces 
circuit board which was formed 

Opposing to side where aforementioned electrical 
conductivity bump of theaforementioned both surfaces circuit 
board was formed, surface which arranges second insulation 
board which possesses thermoplasticity and thermosetting, at 
same time opposes toaforementioned both surfaces circuit 
board of aforementioned second insulation board opposing to 
thesurface which differs, step Q which arranges metal foil of 
the third 

Description above laminate pressurizing and heating three of 
the metal foil of both surfaces circuit board * second 
insulation boards and third which are arranged and, 
theaforementioned electrical conductivity bump which was 
formed to aforementioned both surfaces circuit board 
penetrating aforementioned second insulation board, in order 
for electrical contact to the metal foil of aforementioned third 
to establish, step c which itunifies and forms 3 layers circuit 
board 

manufacturing methodo of circuit board which description 
above patterning is done the step which furthermore is 
possessed stated metal foil of theaforementioned third of 3 
layers circuit board which were formed in Claim 1 which is 
made feature, has passive element 

[Claim 9] 

In 1 st surface and aforementioned 1 st surface of metal foil of 
third which possesses second surface step Q which resistive 
paste and/or dielectric paste coating fabric is done 

Description above step c which almost forms electrical 
conductivity bump of conical shape in aforementioned second 
surface of aforementioned second metal foil of both surfaces 
circuit board which was formed 

Opposing to side where aforementioned electrical 
conductivity bump of theaforementioned both surfaces circuit 
board was formed, surface which arranges second insulation 
board which possesses thermoplasticity and thermosetting, at 
same time opposes toaforementioned both surfaces circuit 
board of aforementioned second insulation board opposing to 
thesurface which differs, step Q which arranges 
aforementioned 1 st surface side of metal foil of 
aforementioned third 

Description above laminate pressurizing and heating three of 
the metal foil of both surfaces circuit boards second 
insulation board* and third which are arranged and, 
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theaforementioned electrical conductivity bump which was 
formed to aforementioned both surfaces circuit board 
penetrating aforementioned second insulation board, in order 
for electrical contact to the metal foil of aforementioned third 
to establish, step c which itunifies and forms 3 layers circuit 
board 

manufacturing methodo of circuit board which description 
above patterning is done the step which furthermore is 
possessed stated metal foil of theaforementioned third of 3 
layers circuit board which were formed in Claim 1 which is 
made feature, has passive element 

[Claim 10] 

manufacturing methodo of circuit board which it stated in 
any one claim of Claim 6^7 x 8, 9 towhich aforementioned 
step which metal foil of aforementioned third patterning is 
done includes formation of loop antenna whichbecomes loop 
shape and depending upon inductor and/or pattern which 
becomes coil depending upon pattern makes feature has 
passive element 

[Claim 11] 

manufacturing methodo of circuit board which Claim 7 
which aforementioned step which resistive paste and/or 
dielectric paste coating fabric is done, includes step 
whichremoves edge after coating fabric in aforementioned 1 
st surface of metal foil of aforementioned third and 
makesfeature or stated in 9, has passive element 

[Claim 12] 

stepo which almost forms electrical conductivity bump of 
conical shape in 1 st surface and theaforementioned 1 st 
surface of metal foil of third which possesses the second 
surface 

Description above step Q which almost forms second 
electrical conductivity bump of conical shape in 
aforementioned second surface of aforementioned second 
metal foil of both surfaces circuit board which was formed 

Opposing to aforementioned 1 st surface of metal foil of 
theaforementioned third, it arranges second insulation board 
which possesses thermoplastic ity and thermosetting, surface 
where metal foil of aforementioned third of aforementioned 
second insulation board opposes opposing to surface 
whichdififers, it arranges first metal foil side of 
aforementioned both surfaces circuit board, Opposing to side 
where aforementioned second electrical conductivity bump of 
theaforementioned both surfaces circuit board was formed, 
surface which arranges insulation board of third which 
possesses thermoplasticity and thermosetting, at same 
timeopposes to aforementioned both surfaces circuit board of 
insulation board of aforementioned third opposing to surface 
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which differs, step G which arranges metal foil of 4 th 

Description above laminate pressurizing and heating 
insulation board* of the metal foiU second insulation 
board* both surfaces circuit board * third of third which is 
arranged and and five people of metal foil of 4 th, 
Aforementioned electrical conductivity bump which was 
formed to metal foil of theaforementioned third penetrating 
aforementioned second insulation board, in orderfor electrical 
contact to aforementioned first metal foil to establish and 
theaforementioned second electrical conductivity bump which 
was formed to aforementioned both surfaces circuit board 
penetrating insulation board of aforementioned third, in order 
for the electrical contact to metal foil of aforementioned 4 th 
to establish, the step c which it unifies and forms 4 layers 
circuit board 

manufacturing methodo of circuit board which description 
above patterning is done the step which furthermore is 
possessed stated metal foil of theaforementioned third and/or 
4th of 4 layers circuit board which were formed in Claim 1 
which is made feature, has passive element 

[Claim 13] 

stepo where respectively 1 st surface and metal foil of 3 rd 
and 4th whichpossess second surface coating fabric do 
resistive paste and/or dielectric paste at least in 
theaforementioned 1 st surface of any one 

step 0 which almost forms electrical conductivity bump of 
conical shape in theaforementioned 1 st surface of metal foil 
of aforementioned third 

Description above step 0 which almost forms second 
electrical conductivity bump of conical shape in 
aforementioned second surface of aforementioned second 
metal foil of both surfaces circuit board which was formed 

Opposing to aforementioned 1 st surface of metal foil of 
theaforementioned third, it arranges second insulation board 
which possesses thermoplasticity and thermosetting, surface 
where metal foil of aforementioned third of aforementioned 
second insulation board opposes opposing to surface 
whichdiffers, it arranges first metal foil side of 
aforementioned both surfaces circuit board, Opposing to side 
where aforementioned second electrical conductivity bump of 
theaforementioned both surfaces circuit board was formed, 
surface which arranges insulation board of third which 
possesses thermoplasticity and thermosetting, at same 
timeopposes to aforementioned both surfaces circuit board of 
insulation board of aforementioned third opposing to surface 
which differs, step Q which arrangesaforementioned 1 st 
surface side of metal foil of 4 th 

Description above laminate pressurizing and heating 
insulation board * of the metal foil* second insulation 
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board, both surfaces circuit board, third of third which is 
arranged and and five people of metal foil of 4 th, 
Aforementioned electrical conductivity bump which was 
formed to metal foil of theaforementioned third penetrating 
aforementioned second insulation board, in orderfor electrical 
contact to aforementioned first metal foil to establish and 
theaforementioned second electrical conductivity bump which 
was formed to aforementioned both surfaces circuit board 
penetrating insulation board of aforementioned third, in order 
for the electrical contact to metal foil of aforementioned 4 th 
to establish, the step G which it unifies and forms 4 layers 
circuit board 

manufacturing method 0 of circuit board which description 
above patterning is done the step which furthermore is 
possessed stated metal foil of theaforementioned third and/or 
4th of 4 layers circuit board which were formed in Claim 1 
which is made feature, has passive element 

[Claim 14] 

manufacturing methodo of circuit board which it stated in 
Claim 12 or 13 to which theaforementioned step which metal 
foil of aforementioned third and/or 4th the patterning is done 
includes formation of loop antenna which becomes the loop 
shape and depending upon inductor and/or pattern which 
becomes coil dependingupon pattern makes feature, has 
passive element 

[Claim 15] 

manufacturing methodo of circuit board which stated in 
Claim 13 which theaforementioned step where metal foil of 
aforementioned 3 rd and 4th thecoating fabric does resistive 
paste and/or dielectric paste at least in aforementioned 1 st 
surface of any one, includes step which removes edge after 
thecoating fabric and makes feature, has passive element 

[Claim 16] 

step 0 aforementioned coating fabric where respectively 1 st 
surface and metal foil of first and second which possesses 
second surface coating fabric do resistive paste at least in 
aforementioned 1 st surface of aforementioned first metal foil 
step 0 which almost forms electrical conductivity bump of 
conical shape on resistor which from resistive paste which is 
done was formed 

Opposing to aforementioned 1 st surface of aforementioned 
first metal foil, itarranges insulation board which possesses 
thermoplasticity and thermosetting, thesurface where at same 
time aforementioned first metal foil of theaforementioned 
insulation board opposes opposing to surface which 
differs,step 0 which arranges aforementioned 1 st surface of 
theaforementioned second metal foil 

Description above laminate pressurizing and heating three of 
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the first metal foik insulation boards and second metal foil 
which are arranged and, description above the electrical 
conductivity bump which was formed penetrating 
aforementioned insulation board, in orderfor electrical contact 
and/or derived thermal contact to aforementioned second 
metal foil toestablish, step G which it unifies and forms both 
surfaces circuit board 

manufacturing method 0 of circuit board which description 
above step which theaforementioned first metal foil and 
aforementioned second metal foil of both surfaces circuit 
board whichwas formed patterning is done is possessed 
designates asfeature, has passive element 

[Claim 17] 

step 0 where respectively 1 st surface and metal foil of first 
and second whichpossesses second surface coating fabric do 
dielectric paste at least in theaforementioned 1 st surface of 
aforementioned second metal foil 

Way on dielectric paste which aforementioned coating fabric 
is doneimplication and this dielectric paste it reaches also on 
aforementioned 1 st surface which coating fabric is done, 
step© which electrically conductive paste thecoating fabric is 
done 

Opposing to aforementioned 1 st surface of aforementioned 
first metal foil, itarranges insulation board which possesses 
thermoplasticity and thermosetting, thesurface where at same 
time aforementioned first metal foil of theaforementioned 
insulation board opposes opposing to surface which 
differs, step o which arranges aforementioned 1 st surface of 
theaforementioned second metal foil 

Description above laminate pressurizing and heating three of 
the first metal foik insulation boards and second metal foil 
which are arranged and step 0 which it uniflesand forms both 
surfaces circuit board 

manufacturing method 0 of circuit board which description 
above step which to belittle aforementioned second metal foil 
of both surfaces circuit board which was formed the 
patterning is done is possessed designates as feature, has the 
passive element 

[Claim 18] 

stepo where respectively 1 st surface and metal foil of first 
and second whichpossesses second surface coating fabric do 
dielectric paste at least in theaforementioned 1 st surface of 
aforementioned second metal foil 

Way on dielectric paste which aforementioned coating fabric 
is doneimplication and this dielectric paste it reaches also on 
aforementioned 1 st surface which coating fabric is done, 
step 0 which first electrically conductive paste thecoating 

*ui : - ;„ a 
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fabric is done 

Way it includes on first electrically conductive paste which 
aforementioned coating fabric isdone, step Q which second 
dielectric paste coating fabric is done 

Including on second dielectric paste which aforementioned 
coating fabric is done,way this second dielectric paste and, at 
same time it does not contact theaforementioned first 
conductor paste even on aforementioned 1 st surface which 
thecoating fabric is done, step G which second conductor 
paste coating fabric isdone 

Opposing to aforementioned 1 st surface of aforementioned 
first metal foil, itarranges insulation board which possesses 
thermoplasticity and thermosetting, thesurface where at same 
time aforementioned first metal foil of theaforementioned 
insulation board opposes opposing to surface which 
differs, step 0 which arranges aforementioned 1 st surface of 
theaforementioned second metal foil 

Description above laminate pressurizing and heating three of 
the first metal foiU insulation boards and second metal foil 
which are arranged and step Q which it unifiesand forms both 
surfaces circuit board 

manufacturing method 0 of circuit board which description 
above step which to belittle aforementioned second metal foil 
of both surfaces circuit board which was formed the 
patterning is done is possessed designates as feature, has the 
passive element 

[Claim 19] 

step 0 which almost forms electrical conductivity bump of 
conical shape in theaforementioned 1 st surface of first metal 
foil which possesses aspect of the first and second 

step 0 which almost forms being transparent magnetism 
bump of conical shape in aforementioned 1 st surface of 
second metal foil which possesses aspectof first and second 

Opposing to aforementioned 1 st surface of aforementioned 
first metal foil, itarranges insulation board which possesses 
thermoplasticity and thermosetting, thesurface where at same 
time aforementioned first metal foil of theaforementioned 
insulation board opposes opposing to surface which 
differs,step 0 description above which arranges 
aforementioned 1 st surface side of aforementioned second 
metal foil laminate pressurizing and heating three of first 
metal foik insulation board, and second metal foil which 
are arranged and, Description above electrical conductivity 
bump and being transparent magnetism bump which 
wereformed penetrating aforementioned insulation board, in 
order for contact to metal foil of aforementioned 1 st or 2nd to 
establish, step 0 whichit unifies and forms both surfaces 
circuit board 
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manufacturing methodo of circuit board which description 
above step which theaforementioned first metal foil and 
aforementioned second metal foil of both surfaces circuit 
board whichwas formed patterning is done is possessed 
designates asfeature, has passive element 

[Claim 20] 

stepo which almost forms second electrical conductivity 
bump of conical shape in 1 st surface and theaforementioned 
1 st surface of metal foil of third which possesses the second 
surface 

step 0 which almost forms second being transparent 
magnetism bump of the conical shape in 1 st surface and 
aforementioned 1 st surface of metal foil of 4 th which 
possess second surface 

Description above step G which almost forms electrical 
conductivity bump of third of conical shape in 
aforementioned second surface of aforementioned second 
metal foil of both surfaces circuit board which was formed 

Description above step Q which almost forms being 
transparent magnetism bump of third of conical shape on 
surface of side of theaforementioned first metal foil of both 
surfaces circuit board which was formed 

Opposing to aforementioned 1 st surface of metal foil of 
theaforementioned third, it arranges second insulation board 
which possesses thermoplastic ity and thermosetting, surface 
where metal foil of aforementioned third of aforementioned 
second insulation board opposes opposing to surface 
whichdiffers, it arranges first metal foil side of 
aforementioned both surfaces circuit board, Opposing to side 
where electrical conductivity bump of aforementioned third 
ofaforementioned both surfaces circuit board was formed, it 
arranges insulation board of the third which possesses 
thermoplasticity and thermosetting, At same time surface 
which opposes to aforementioned both surfaces circuit board 
of insulation board of aforementioned third opposing to 
surface whichdiffers, step c description above which arranges 
aforementioned 1 st surface side of metal foil of 4 th laminate 
pressurizing and heating the insulation board* of metal foiU 
second insulation board s both surfaces circuit board * third 
of third which is arranged and and five peopleof metal foil of 
4 th, second electrical conductivity bump which was formed 
to metal foil of aforementioned third penetrating 
aforementioned second insulation board, in order for electrical 
contact to theaforementioned first metal foil to establish, 
second being transparent magnetism bump which was formed 
to aforementioned both surfaces circuit board penetrating 
theaforementioned second insulation board, way contact to 
metal foil of aforementioned third establishes, electrical 
conductivity bump of third which was formed to 
aforementioned both surfaces circuit board penetrating 
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insulation board of aforementioned third, in order for the 
electrical contact to metal foil of aforementioned 4 th to 
establish, thebeing transparent magnetism bump of third 
which at same time was formedto metal foil of 
aforementioned 4 th penetrating insulation board 
ofaforementioned third, way contact to surface of 
aforementioned second metal foil side of aforementioned both 
surfaces circuit board establishes, step 0 which it unifies and 
forms 4 layers circuit board 

manufacturing methodo of circuit board which description 
above patterning is done the step which furthermore is 
possessed stated metal foil of theaforementioned 3 rd and 4th 
of 4 layers circuit board which were formed in Claim 19 
which is made feature, has passive element 

[Claim 21] 

Description above step G which forms through hole in both 
surfaces circuit board whichwas formed 

manufacturing methodo of circuit board which description 
above in'through hole which wasformed step which is filled 
furthermore is possessed stated thebeing transparent magnetic 
material in Claim 2 which is madefeature, has passive element 

[Claim 22] 

With manufacturing method of circuit board where 
furthermore it possessed step almost forming electrical 
conductivity bump of conical shape in aforementioned 1 st 
surface ofaforementioned first metal foil, aforementioned step 
which forms the both surfaces circuit board, description above 
electrical conductivity bump which was formed penetrating 
theaforementioned insulation board, in order for electrical 
contact to aforementioned second metal foil to establish, 
stated in Claim 1 which can be done, has the passive element, 

stepo which almost forms second electrical conductivity 
bump of conical shape in 1 st surface and theaforementioned 
1 st surface of metal foil of third which possesses the second 
surface 

Description above step Q which almost forms electrical 
conductivity bump of third of conical shape in 
aforementioned second surface of aforementioned second 
metal foil of both surfaces circuit board which was formed 

Opposing to aforementioned 1 st surface of metal foil of 
theaforementioned third, it arranges second insulation board 
which possesses thermoplastic ity and thermosetting, surface 
where metal foil of aforementioned third of aforementioned 
second insulation board opposes opposing to surface 
whichdiffers, it arranges first metal foil side of 
aforementioned both surfaces circuit board, Opposing to side 
where electrical conductivity bump of aforementioned third 
ofaforementioned both surfaces circuit board was formed, 
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surface which arranges the insulation board of third which 
possesses thermopiasticity and thermosetting, at thesame time 
opposes to aforementioned both surfaces circuit board of 
insulation board of theaforementioned third opposing to 
surface which differs, step Q which arranges metal foil of 4 th 

Description above laminate pressurizing and heating 
insulation boards of the metal foik second insulation 
boards both surfaces circuit board* third of third which is 
arranged and and five people of metal foil of 4 th, 
Aforementioned second electrical conductivity bump which 
was formed to metal foil of theaforementioned third 
penetrating aforementioned second insulation board, in 
orderfor electrical contact to aforementioned first metal foil to 
establish and electrical conductivity bump of third which was 
formed to aforementioned both surfaces circuit board 
penetrating insulation board of aforementioned third, way 
electrical contact to metal foil ofaforementioned 4 th 
establishes, step Q description above which it unifies and 
forms 4 layers circuit board the step D which metal foil of 
aforementioned 3 rd and 4th of 4 layers circuit board 
whichwere formed patterning is done 

manufacturing method 0 of circuit board which description 
above step 0 descriptionabove which forms through hole in 4 
layers circuit board which were formed in through hole which 
was formed step which is filled furthermore is possessedstated 
being transparent magnetic material in Claim l which is made 
feature, has passive element 

[Claim 23] 

l st surface and insulation board which possesses second 
surface and, 

In aforementioned l st surface and/or aforementioned second 
surface of theaforementioned insulation board, in thickness 
direction of aforementioned insulation board depression layer 
resistor and/or layer dielectric which is provided and, 

circuit boardo where it is provided respectively in 
aforementioned l st surface of aforementioned insulation 
board, and on aforementioned second surface theeach one, 
wiring layer of first and second which possesses connection to 
theaforementioned layer resistor/layer dielectric which is 
provided in aforementioned l st surface/ aforementioned 
second surface which corresponds it is possessed itmakes 
feature, has passive element 

[Claim 24] 

electrical conductivity bump which penetrates aforementioned 
insulation board furthermore ispossessed, 

circuit boardo which stated in Claim23 which wiring layer of 
theaforementioned first and second, possesses electrical 
connection to respectiveaforementioned electrical 
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conductivity bump and makes feature, has passive element 
[Claim 25] 

circuit boardo which stated in Claim23 where wiring layer of 
theaforementioned first and second, wiring layer of at least 
one, has loop antenna whichbecomes loop shape and 
depending upon inductor and/or pattern which becomes coil 
depending upon pattern makes feature, has passive element 

[Claim 26] 

Touching to aforementioned first wiring layer side of 
aforementioned insulation board,second insulation board 
which is provided and, 

electrical conductivity bump which penetrates aforementioned 
second insulation board and, 

Aforementioned insulating sheet layer of aforementioned 
second insulation board wiring layer of the third which is 
provided on side which differs furthermore ispossessed, 

In thickness direction of aforementioned second insulation 
board depression providingaforementioned first wiring layer 
of aforementioned insulation board, 

circuit boardo which stated in Claim23 which 
aforementioned first and wiring layer of third, possesses 
electrical connection to respectiveaforementioned electrical 
conductivity bump and makes feature, has passive element 

[Claim 27] 

On wiring layer side of aforementioned third of 
aforementioned second insulation board,in thickness direction 
of aforementioned second insulation board depression second 
layer resistor and/or second layer dielectric which is provided 
furthermore is possessed, circuit boardo which it statedin 
Claim26 where wiring layer of aforementioned third has 
theconnection to aforementioned second layer resistor/second 
layer dielectric and makes feature, has passive element 

[Claim 28] 

circuit boardo which stated in Claim26 which wiring layer of 
theaforementioned third, possesses loop antenna which 
becomes loop shape anddepending upon inductor and/or 
pattern which becomes coil depending upon the pattern makes 
feature, has passive element 

[Claim 29] 

Touching to aforementioned second wiring layer side of 
aforementioned insulation board,insu!ation board of third 
which is provided and, 

second electrical conductivity bump which penetrates 
insulation board of aforementioned third and, 
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Aforementioned insulating sheet layer of insulation board of 
aforementioned third the wiring layer of 4 th which are 
provided on side which differs furthermore is possessed, 

In thickness direction of insulation board of aforementioned 
third depression providingaforementioned second wiring layer 
of aforementioned insulation board, 

circuit board o which stated in Claim26 which wiring layer of 
theaforementioned second and 4 th, possesses electrical 
connection to therespective aforementioned second electrical 
conductivity bump and makes feature, has the passive element 

[Claim 30] 

On wiring layer side of aforementioned 4 th of insulation 
board of theaforementioned third, in thickness direction of 
insulation board of theaforementioned third depression second 
layer resistor and/or second layer dielectric which is provided 
furthermoreis possessed, circuit boardo which it stated in 
Claim29 where wiring layer of aforementioned 4 th has 
connection to aforementioned second layer resistor/second 
layer dielectric and makes feature, has passive element 

[Claim 31] 

circuit boardo which stated in Claim29 which wiring layer of 
theaforementioned 4 th, possesses loop antenna which 
becomes loop shape and depending upon inductor and/or 
pattern which becomes coil depending upon pattern makes 
feature, has passive element 

[Claim 32] 

1 st surface and insulation board which possesses second 
surface and, 

In aforementioned second surface of aforementioned 
insulation board, in thickness direction of aforementioned 
insulation board depression layer resistor which isprovided 
and, 

Aforementioned 1 st surface of aforementioned insulation 
board and wiring layer of first and second which is 
respectively provided on aforementioned second surface and, 

circuit boardo where it penetrates aforementioned insulation 
board, in theaforementioned layer resistor and aforementioned 
first wiring layer electrical connection and/or derived thermal 
electrical conductivity bump which is connected it is 
possessed it makesfeature, has passive element 

[Claim 33] 

1 st surface and insulation board which possesses second 
surface and, 

In aforementioned second surface of aforementioned 
insulation board, in thickness direction of aforementioned 
insulation board depression layer conductor which isprovided 
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and, 

Contacting portion of top of aforementioned layer conductor, 
in thickness direction of aforementioned insulation board 
depression layer dielectric whichis provided and, 

circuit boardo where it is provided on aforementioned 
second surface of theaforementioned insulation board, wiring 
layer which in aforementioned layer conductor and layer 
aforementioned dielectric possesses individual connection it 
ispossessed it makes feature, has passive element 

[Claim 34] 

second layer dielectric which is provided under lower face of 
aforementioned layer conductor and, 

Including under lower face of aforementioned second layer 
dielectric, circuit boardo whereit was provided, second 
conductor which is connected to aforementioned wiring layer 
furthermore it is possessed it stated in Claim 3 3 which is 
made feature, has passive element 

[Claim 35] 

1 st surface and insulation board which possesses second 
surface and, 

Aforementioned 1 st surface of aforementioned insulation 
board and wiring layer of first and second which is 
respectively provided on aforementioned second surface and, 

electrical conductivity bump which penetrates aforementioned 
insulation board, in theaforementioned first wiring layer and 
aforementioned second wiring layer electrical connection is 
doneand, 

Being transparent magnetism bump which penetrates 
aforementioned insulation board is possessed, 

As for aforementioned first wiring layer, first pattern which 
surrounds theaforementioned being transparent magnetism 
bump possessing, 

As for aforementioned second wiring layer, second pattern 
which surrounds theaforementioned being transparent 
magnetism bump possessing, 

circuit boardo which has passive element which pattern of 
aforementioned first and second continuity has done with 
aforementioned electrical conductivity bump and makes 
feature 

[Claim 36] 

second insulation board which is provided on aforementioned 
first wiring layer side of theaforementioned insulation board 
and, 

insulation board of third which is provided on aforementioned 
second wiring layer sideof aforementioned insulation board 
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and, 

Aforementioned insulation board of aforementioned second 
insulation board wiring layer of the third which is provided in 
surface side which differs and, 

Aforementioned insulation board of insulation board of 
aforementioned third the wiring layer of 4 th which are 
provided in surface side which differs and, 

second electrical conductivity bump which penetrates 
aforementioned second insulation board, in wiring layer 
ofaforementioned first wiring layer and aforementioned third 
electrical connection isdone and, 

second being transparent magnetism bump which penetrates 
aforementioned second insulation board and, 

electrical conductivity bump of third which penetrates 
insulation board of theaforementioned third, in wiring layer of 
aforementioned second wiring layer and theaforementioned 4 
th electrical connection is done and, 

Being transparent magnetism bump of third which penetrates 
insulation board ofaforementioned third furthermore is 
possessed, 

In thickness direction of aforementioned second insulation 
board depression providingaforementioned first wiring layer, 

In thickness direction of insulation board of aforementioned 
third depression providingaforementioned second wiring 
layer, 

Aforementioned being transparent magnetism bump and 
aforementioned second being transparent magnetism bump 
and being transparent magnetism bump of theaforementioned 
third, connecting to series array, it is arranged, 

As for wiring layer of aforementioned third, pattern of third 
which surrounds aforementioned second being transparent 
magnetism bump possessing, 

As for wiring layer of aforementioned 4 th, pattern of 4 th 
which surround being transparent magnetism bump of 
aforementioned third possessing, 

Aforementioned first and pattern of third continuity havedone 
with aforementioned second electrical conductivity bump , 

circuit boardo which it stated in Claim 35 which pattern of 
theaforementioned second and 4 th continuity has done with 
electrical conductivity bump ofaforementioned third and 
makes feature, has passive element 

[Claim 37] 

Replacing to being transparent magnetism bump of 
aforementioned beingtransparent magnetism bump> 
aforementioned second being transparent magnetism bump v 
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Specification 
[0001] 

SHi**£«*fcEtt«<D«»:* 
a«3cJ:Z/S«l* : ?-S*x.fcE««lc«y. # 

s^fliifcEftftcDiia^fecfetfaft* 

^*fltx.fcE«ttlcHf*o 
[0002] 

[ft*(Dftffi] 



C©<fc5ftE«*«t©-ftftl*. ftlclHB-fe 
*.l£B§?SBlSti0 RF(radio frequency: ^JUsft) 

[0003] 

E»LWI*lc**1-*Ztl=J:yftJ«*tt*. 
[0004] 

smu ftyat?«»»ft0Wtticd^*rs/ 



WBlcii, SB*fiS»»SS<tyAoB Q 
>x>^1g^f 4RICI*. R«*A<SL^'J 



and theaforementioned third, circuit boardo which pillar 
which penetrates the insulation board of aforementioned 
insulation boards aforementioned second insulation board * 
and theaforementioned third, possesses being transparent 
magnetic material is possessed stated in Claim 36 which is 
made feature, has passive element 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

It regards manufacturing method of circuit board where this 
invention relates to manufacturing method of circuit board 
which has passive element, and circuit board which has 
passive element especially, possesses suitability in property 
improvement of passive element, has the passive element and 
circuit board which has passive element. 

[0002] 

[Prior Art] 

Attendant upon miniaturization * weight reduction * making 
thin etc of portable electronic equipment, L (inductor^ coil ), 
C (capacitor^ capacitor ),miniaturization of R (resistor ) or 
other chip part has been advanced. 

In addition, pad, to composite part item also technology 
which isconverted has been developed C and Lor other 
passive component in metallized substrate of one. 

Unification of this kind of metallized substrate is done 
actively with especially multilayer ceramic substrate , etc is 
adopted for RF (radio frequency: high frequency ) module of 
for example portable telephone. 

[0003] 

multilayer ceramic substrate, just necessary number of layers 
prepares greensheet (ceramic material seat before calcining) 
where the electrode pattern of coil pattern and capacitor is 
formed by printing for example thick film conductive paste 
laminates these with predetermined order and thermobonding 
does and is drawn up bycalcining simultaneously. 

[0004] 

In addition, furthermore, you prepare seat of plural where the 
dielectric constant differs, make and adjusting to 
characteristic of passive component which ispacked seat it is 
selected you are done . 

This, in ceramic material of layer which inductor 
configuration is done, the self resonant frequency to be high 
greensheet of low dielectric constant which can guarantee 
takingand high Q, is something which greensheet where 



Page 21 Paterra Instant MT Machine Translation 



JP2003092460A 

[0005] 



LfrU ZC-C, &*«|£ttl=fl!li&4l& RF (el 
K©Mtt»**!M3*WI= lO~20GHz icilL 

si * « « «■ n t l r a ffl i? * a cfc 5 1 = t « z t 
its m&^*htii:<»&T:-mmmm^t%K 

fcfro/iy^£WMfc*<#*.b*i& 0 



[0006] 



[0007] 
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[0008] 
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dielectric constant is higheach is selected in layer which 
capacitor configuration is done. 

With this kind of combination, from it makes highly 
functional LCcomposite part item and ispacked it is possible . 

[0005] 

[Problems to be Solved by the Invention] 

These technology are example which in each case uses 
ceramic for the metallized substrate material. 

But, here, expecting case where operating frequency of RF 
circuit which isused for portable telephone reaches to 10 - 20 
GHz in future, what ittries to be able to use organic resin 
where dielectric constant is lower as the substrate material, is 
thought that importance is high in product cost or other point. 

With present state, when organic resin where dielectric 
constant is low in comparisonwith ceramic is done substrate 
material (inter-layer insulating layer ) with, capacitor or other 
passive element is made in the internal to similar to multilayer 
ceramic substrate and when being packed, you can think the 
possibility where surface area as element does not become 
large and/or cannotacquire desired characteristic. 

[0006] 

In addition, like below there is a reported example in those 
which are named the hybrid laminated substrate. 

namely, first, it makes and it draws up substrate material 
which mixes the dielectric and magnet in organic polymeric 
material according to characteristic of passive element which 
is packed. 

etching doing this substrate material, it is something where it 
forms capacitor layerand coil layer which patterning are done, 
laminates these with the predetermined order and makes 
hybrid laminated substrate. 

[0007] 

But, with this technique, there is a possibility where substrate 
which multi layering is done curves depending upon 
difference of thermal expansion factor or other characteristic 
between substrate material. 

In addition, only passive element of 1 kind which is 
specialized at eachlayer because it cannot form, degrees of 
freedom of passive element arrangement design is low, 
because there is a tendency where number of layers increases 
as the entirety it is unsuitable to miniaturization . 

[0008] 

In addition, sequential printing resistive paste> dielectric 
paste > electrically conductive paste as another multilayer 
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[0011] 

*lx. zo&5izm*immm£KtzmKfr 



organic resin substrate, there arealso some which make R and 
C and L and arepacked. 

But in this case as for paste which can be used, because with 
thelow temperature thermal processing it is limited in those of 
kind which can becompleted as insulating layer with heat 
resistance temperature of organic resin which is used, youcan 
think case where desired characteristic is not acquired as 
passive element. 

[0009] 

As for this invention, considering status which was inscribed, 
it issomething which it is possible. 

namely, this invention offers circuit board which has that kind 
of passive element of manufacturing methods of circuit 
board which has passive element which possesses 
characteristic which isimproved makes objective. 

[00 1 0] 

[Means to Solve the Problems] 

In order to solve above-mentioned problem, manufacturing 
method of circuit board which relates to this invention, has 
passive element opposing to theaforementioned l st surface of 
stepo aforementioned first metal foil whererespectively l st 
surface and metal foil of first and second which possesses the 
second surface coating fabric do resistive paste and/or 
dielectric paste at least in aforementioned 1 st surface of any 
one, arranges insulation board which possesses 
thermoplasticity and thermosetting, At same time surface 
where aforementioned first metal foil of theaforementioned 
insulation board opposes opposing to surface which 
differs,step 0 description above which arranges 
aforementioned 1 st surface side of aforementioned second 
metal foil laminate pressurizing and heating three of first 
metal foik insulation board* and second metal foil which 
are arranged and it unifies and the stepo description above 
which forms both surfaces circuit board aforementioned first 
metal foil and/or aforementioned second metal foil of both 
surfaces circuit board which was formed patterning it does 
step is possessed makes feature. 

[0011] 

namely, resistive paste and dielectric paste are applied on 
metal foil. 

Depending, heat resistance temperature of insulation board it 
does thermal processing or other treatment (for example 
drying, calcining and thermal curing etc) ofthese paste, in 
unrelated, it is possible . 

And, this way because metal foil which possesses resistor and 
the dielectric which for example thermal processing are done 
is done insulation board and lamination, the circuit board 
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which has passive element where characteristic is superior can 
be acquired. 

[0012] 

In addition, it relates to this invention, difference, as for 
manufacturing method of circuit board which has passive 
element, Respectively step G aforementioned coating fabric 
where 1 st surface and metal foil of first and second which 
possesses second surface coating fabric do resistive paste at 
least in aforementioned 1 st surface of aforementioned first 
metal foil opposing to aforementioned 1 st surface of step D 
aforementioned first metal foil which almost forms electrical 
conductivity bump of conical shape on the resistor which 
from resistive paste which is done was formed, 
thermoplasticity and the thermosetting it possesses insulation 
board is arranged, surface where at same time 
theaforementioned first metal foil of aforementioned 
insulation board opposes opposing tosurface which differs, 
stepo description above which arrangesaforementioned 1 st 
surface of aforementioned second metal foil laminate 
pressurizing and heating three of first metal foik insulation 
boards and second metal foil whichare arranged and, 
Description above electrical conductivity bump which was 
formed penetrating theaforementioned insulation board, in 
order for electrical contact and/or derived thermal contact to 
theaforementioned second metal foil to establish, it unifies 
and stepo description above which forms both surfaces 
circuit board step which theaforementioned first metal foil 
and aforementioned second metal foil of both surfaces circuit 
board whichwas formed patterning is done it is possessed it 
designates asfeature. 

[0013] 

namely, resistive paste is applied on metal foil. 

Depending, heat resistance temperature of insulation board it 
does thermal processing or other treatment (for example 
drying, calcining and thermal curing etc) ofthis paste, in 
unrelated, it is possible . 

And, this way because metal foil which possesses paste 
(resistor ) which the for example thermal processing is done is 
done insulation board and lamination, circuit board which has 
the passive element (In this case resistor ) where characteristic 
is superior can be acquired. 

[0014] 

In addition, in this case, furthermore, electrical contact/ 
derived thermal contactwith resistor which coating formation 
is done it becomes configuration which the electrical 
conductivity bump does directly. 

Depending, evading contact with resistor and metal foil, you 
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[0016] 
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-So 

[0017] 



pullout conductive line from resistor, it is possible , metal 
whichis used for metal foil (for example copper ) with it can 
use also resistive paste where the compatibility is bad. 

Furthermore expanding range of choices of resistive paste 
which can be used forreason, it can acquire circuit board 
which has passive element where characteristic is superior. 

In addition, electrical conductivity bump resistor by fact that 
derived thermal contact is done, can also provide heat sink in 
back side (Surface where resistor exists opposite surface ) of 
the for example insulation board. 

[0015] 

In addition, it relates to this invention, furthermore difference, 
as for manufacturing method of circuit board which has 
passive element, Respectively in order step Q aforementioned 
coating fabric where 1 st surface and metal foil of first and 
second which possesses second surface coating fabric do 
dielectric paste at least in aforementioned 1 st surface of 
theaforementioned second metal foil on dielectric paste which 
is done implication and this dielectric paste to reach also on 
aforementioned 1 st surface which coating fabric is done 
electrically conductive paste coating fabric it does Opposing 
to aforementioned 1 st surface of stepo aforementioned first 
metal foil, it arranges insulation board which possesses 
thermoplasticity and thermosetting, At same time surface 
where aforementioned first metal foil of theaforementioned 
insulation board opposes opposing to surface which 
differs,step 0 description above which arranges 
aforementioned 1 st surface of aforementioned second metal 
foil laminate pressurizing and heating three of first metal 
foiL insulation board* and second metal foil which are 
arranged and it unifies and the step Q description above which 
forms both surfaces circuit board to be little 
theaforementioned second metal foil of both surfaces circuit 
board which was formed patterning it does step is possessed 
makes feature. 

[0016] 

namely, dielectric paste is applied on metal foil. 

Depending, heat resistance temperature of insulation board it 
does thermal processing or other treatment (for example 
drying, calcining and thermal curing etc) ofthis paste, in 
unrelated, it is possible . 

And, this way because metal foil which possesses paste 
(dielectric ) which the for example thermal processing is done 
is done insulation board and lamination, circuit board which 
has the passive element (In this case capacitor ) where 
characteristic is superior can be acquired. 

[0017] 
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[0019] 



(R«(*)**-rft*jias*68<si:a»M-r 



In addition, in this case, furthermore, dielectric is designated 
as the configuration which with conductor and metal foil 
which are formed from the electrically conductive paste is put 
between, it is possible , capacitor of so-called parallel flat 
plate type is formed. 

Because of this, capacitor of high capacity can be formed. 



[00 18] 

In addition, it relates to this invention, furthermore difference, 
as for manufacturing method of circuit board which has 
passive element, Respectively in order step c aforementioned 
coating fabric where 1 st surface and metal foil of first and 
second which possesses second surface coating fabric do 
dielectric paste at least in aforementioned 1 st surface of 
theaforementioned second metal foil on dielectric paste which 
is done implication and this dielectric paste to reach also on 
aforementioned 1 st surface which coating fabric is done first 
electrically conductive paste coating fabric it does As 
included on first electrically conductive paste which step 0 
aforementioned coating fabric is done, step Q aforementioned 
coating fabric which second dielectric paste thecoating fabric 
is done including on second dielectric paste which is done, 
this second dielectric paste coating fabric even on 
aforementioned 1 st surface which is doneand, At same time 
in order not to contact aforementioned first conductor 
paste,opposing to aforementioned 1 st surface of step Q 
aforementioned first metal foil which second conductor paste 
coating fabric is done, it arranges insulation board which 
possesses thermoplasticity and thermosetting, At same time 
surface where aforementioned first metal foil of 
theaforementioned insulation board opposes opposing to 
surface which differs, step 0 description above which arranges 
aforementioned 1 st surface of aforementioned second metal 
foil laminate pressurizing and heating three of first metal 
foiU insulation board x and second metal foil which are 
arranged and it unifies and the step 0 description above which 
forms both surfaces circuit board to be little 
theaforementioned second metal foil of both surfaces circuit 
board which was formed patterning it does step is possessed 
makes feature. 

[0019] 

namely, dielectric paste and electrically conductive paste are 
applied on metal foil. 

Depending, heat resistance temperature of insulation board it 
does thermal processing or other treatment (for example 
drying, calcining and thermal curing etc) ofthese paste, in 
unrelated, it is possible . 

And, this way because metal foil which possesses paste 
(dielectric ) which the for example thermal processing is done 
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[0022] 



is done insulation board and lamination, circuit board which 
has the passive element (In this case capacitor ) where 
characteristic is superior can be acquired. 

[0020] 

In addition, in this case, furthermore, with conductor and 
metal foil which are formed from electrically conductive paste 
putting between dielectric, at sametime when with conductor 
and conductor which is formed from second electrically 
conductive paste it puts between second dielectric, it makes 
configuration, it is possible ,multi layering does capacitor of 
so-called parallel flat plate type and can form. 

Because of this, from capacitor of high capacity can be 
formed. 

Furthermore, furthermore it can designate this kind of 
multi layering capacitor, as the high capacity furthermore with 
with dielectric paste and electrically conductive paste by 
multi layering doing dielectric and conductor . 

[0021] 

In addition, it relates to this invention, furthermore difference, 
as for manufacturing method of circuit board which has 
passive element, Opposing to aforementioned 1 st surface of 
step 0 aforementioned first metal foil which in 
aforementioned 1 st surface of first metal foil which 
possessesaspect of first and second almost almost forms being 
transparent magnetism bump of conical shape in 
aforementioned 1 st surface of second metal foil 
whichpossesses aspect of step D first and second which forms 
electrical conductivity bump of conical shape,it arranges 
insulation board which possesses thermoplasticity and 
thermosetting, At same time surface where aforementioned 
first metal foil of theaforementioned insulation board opposes 
opposing to surface which differs,step 0 description above 
which arranges aforementioned 1 st surface side of 
aforementioned second metal foil laminate pressurizing and 
heating three of first metal foiU insulation board> and 
second metal foil which are arranged and, Description above 
electrical conductivity bump and being transparent magnetism 
bump which wereformed penetrating aforementioned 
insulation board, in order for contact to metal foil of 
aforementioned 1 st or 2nd to establish, it unifies and step Q 
description above which forms both surfaces circuit board 
step which theaforementioned first metal foil and 
aforementioned second metal foil of both surfaces circuit 
board whichwas formed patterning is done it is possessed it 
designates asfeature. 

[0022] 

namely, electrical conductivity bump and being transparent 
magnetism bump are formed on metal foil. 
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[0026] 



Depending, heat resistance temperature of insulation board it 
does thermal processing or other treatment (for example 
drying, calcining and thermal curing etc) ofthese bump, in 
unrelated, it is possible . 

And, this way because metal foil which possesses bump 
which the for example thermal processing is done is done 
insulation board and lamination, circuit board which has the 
passive element (In this case inductor ) where characteristic is 
superior can be acquired. 

[0023] 

In addition, in this case, furthermore, inductor of spiral 
winding whichdesignates being transparent magnetism bump 
as core with these electrical connection ,can be formed with 
patterning and electrical conductivity bump of metal layer of 
first and second. 

Therefore, as inductance, it can produce also, larger ones. 
[0024] 

In addition, as for circuit board which relates to this invention, 
has the passive element, in aforementioned 1 st surface and/or 
aforementioned second surface of 1 st surface and insulation 
board and aforementioned insulation board which possess 
second surface , in thickness direction of aforementioned 
insulation board depression to berespectively provided in 
aforementioned 1 st surface of layer resistor and/or layer 
dielectric andaforementioned insulation board which are 
provided and on aforementioned second surface, each one, 
wiring layer of first and second which possesses connection to 
theaforementioned layer resistor/layer dielectric which is 
provided in aforementioned 1 st surface/ aforementioned 
second surface which corresponds is possessed makesfeature. 

[0025] 

In addition, it relates to this invention, difference, as for 
circuit board which has passive element, in aforementioned 
second surface of 1 st surface and the insulation board and 
aforementioned insulation board which possess second 
surface , in thickness direction of aforementioned insulation 
board depression aforementioned 1 st surface of layer resistor 
and aforementioned insulation board which are provided and 
wiring layer and aforementioned insulation board of first and 
second which isrespectively provided on aforementioned 
second surface are penetrated, In aforementioned layer 
resistor and aforementioned first wiring layer electrical 
connection and/or derived thermal electrical conductivity 
bump which is connected is possessed makesfeature. 

[0026] 

In addition, it relates to this invention, furthermore difference, 
as for circuit board which has passive element, in 
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[0028] 

iCcfey»js**i»*B««-c**o 

[0029] 

[*IB©*JfiO)»ll] 



aforementioned second surface of 1 st surface and insulation 
board and aforementioned insulation board which possess 
second surface , in thickness direction of aforementioned 
insulation board depression contacting theportion of top of 
layer conductor and aforementioned layer conductor whichare 
provided, in thickness direction of aforementioned insulation 
board depression layer dielectric which is provided and, It is 
provided on aforementioned second surface of 
aforementioned insulation board, wiring layer which in 
aforementioned layer conductor and layer aforementioned 
dielectric possesses individual connection it is possessed it 
makes feature. 

[0027] 

In addition, it relates to this invention, furthermore difference, 
as for circuit board which has passive element, 
aforementioned 1 st surface of 1 st surface and insulation 
board and aforementioned insulation board which possess 
second surface and electrical conductivity bump which wiring 
layer and aforementioned insulation board of first and second 
which is respectively provided on aforementioned second 
surface penetrates,in aforementioned first wiring layer and 
aforementioned second wiring layer electrical connection 
isdone and, Being transparent magnetism bump which 
penetrates aforementioned insulation board is possessed, 
aforementioned first wiring layer has first pattern which 
surroundsaforementioned being transparent magnetism bump, 
aforementioned second wiring layer has second pattern which 
surrounds aforementioned being transparent magnetism 
bump, pattern of aforementioned first and second continuity 
has done withaforementioned electrical conductivity bump , it 
makes feature. 

[0028] 

These circuit board are circuit board which can be produced 
by each manufacturing method which isexpressed at 
description above. 

[0029] 

[Embodiment of the Invention] 

manufacturing method which relates to this invention, 
furthermore possesses step which almost forms electrical 
conductivity bump of conical shape in aforementioned 1 st 
surface of aforementioned first metal foil as embodiment, 
description above the electrical conductivity bump which was 
formed penetrating aforementioned insulation board, in 
orderfor electrical contact to aforementioned second metal 
foil to establish, can do theaforementioned step which forms 
both surfaces circuit board. 

Being something which does electrical connection between 
wiring layer of both surfaces with electrical conductivity 
bump, reducing number of steps, both surfaces wiring layer 
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continuity circuit board becomes simply the producible. 
[0030] 

In addition, aforementioned step which aforementioned first 
metal foil and/or aforementioned second metal foil patterning 
is done includes formation of the loop antenna which 
becomes loop shape depending upon inductor and/or pattern 
which becomes coil depending upon pattern in embodiment of 
manufacturing method whichrelates to this invention. 

It is something which forms inductor and loop antenna with 
patterning of metal foil. 

[003 1] 

In addition, manufacturing method which relates to this 
invention uses first metal foil and/or second metal foil 
whichaforementioned patterning is done as electrode and 
furthermorepossesses step which resistor which was formed 
from theaforementioned resistive paste trimming is done. 

Because electrode is formed to resistor by patterning , because 
of the resistance measurement utilizing this, it is something 
which trimming is done as the resistor. 

[0032] 

In addition, aforementioned step which resistive paste and/or 
dielectric paste coating fabric is done includes step which 
removes edge after thecoating fabric in embodiment of 
manufacturing method which relates to this invention. 

Removing disorder of end shape of resistor^ dielectric which 
coating formation isdone, from it is a resistance of high 
precision and something which obtains the capacitor. 

[0033] 

In addition, manufacturing method which relates to this 
invention, opposing to theaforementioned l st surface of 
metal foil of step Q aforementioned third which almost forms 
electrical conductivity bump of conical shape in l st surface 
and theaforementioned I st surface of metal foil of third 
which possesses the second surface as embodiment, arranges 
second insulation board which possesses thermoplasticity and 
thermosetting, At same time surface which opposes to metal 
foil of theaforementioned third of aforementioned second 
insulation board opposing to thesurface which differs, step Q 
description above which arranges theaforementioned first 
metal foil side of aforementioned both surfaces circuit board 
laminate pressurizing and heating metal foik second 
insulation board* of third which is arranged andand three of 
aforementioned both surfaces circuit board, Aforementioned 
electrical conductivity bump which was formed to metal foil 
of theaforementioned third penetrating aforementioned 
second insulation board, in orderfor electrical contact to 
aforementioned first metal foil to establish, it unifies and 
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step 0 description above which forms 3 layers circuit board 
furthermore itpossesses step which metal foil of 
aforementioned third of 3 layers circuit board which were 
formed patterning is done. 

[0034] 

Using both surfaces circuit board for material, it is something 
which does interlayer connection of wiring layer of 3 rd 
furthermore with electrical conductivity bump and produces 3 
layers circuit board. 

[0035] 

In addition, as for manufacturing method which relates to this 
invention, as the embodiment, Opposing to aforementioned 1 
st surface of metal foil of step 0 aforementioned third which 
almost forms electrical conductivity bump of conical shape in 
theafore mentioned 1 st surface of metal foil of step 0 
aforementioned third which resistive paste and/or dielectric 
paste coating fabric is done in 1 st surface, and 
theaforementioned 1 st surface of metal foil of third which 
possesses the second surface it arranges second insulation 
board which possesses thermoplasticity and thermosetting, At 
same time surface which opposes to metal foil of 
theaforementioned third of aforementioned second insulation 
board opposing to thesurface which differs, step Q description 
above which arranges the first metal foil side of 
aforementioned both surfaces circuit board laminate 
pressurizing and heating metal foiL second insulation 
board, of third which is arranged and and three of 
theaforementioned both surfaces circuit board, 
Aforementioned electrical conductivity bump which was 
formed to metal foil of theaforementioned third penetrating 
aforementioned second insulation board, in orderfor electrical 
contact to aforementioned first metal foil to establish, it 
unifies and step Q description above which forms 3 layers 
circuit board furthermore itpossesses step which metal foil of 
aforementioned third of 3 layers circuit board which were 
formed patterning is done. 

[0036] 

It is something which this, using both surfaces circuit board 
for material, does the interlayer connection furthermore with 
wiring layer and electrical conductivity bump of 3 rd and 
produces3 layers circuit board. 

Here, even with wiring layer of 3 rd it reaches point where it 
canutiiize passive element. 

[0037] 

In addition, manufacturing method which relates to this 
invention description aboveopposing to side where 
aforementioned electrical conductivity bump of step P 
aforementioned both surfaces circuit board which almost 
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forms electrical conductivity bump of conical shape in 
theaforementioned second surface of aforementioned second 
metal foil of both surfaces circuit board whichwas formed 
was formed as embodiment, arranges second insulation board 
which possesses thermoplasticity and thermosetting, At same 
time surface which opposes to aforementioned both surfaces 
circuit board of aforementioned second insulation board 
opposing to surface which differs, the step D description 
above which arranges metal foil of third laminate pressurizing 
and heating three of metal foil of both surfaces circuit board* 
second insulation board* and the third which are arranged 
and, Aforementioned electrical conductivity bump which was 
formed to aforementioned both surfaces circuit board 
penetrating aforementioned second insulation board, in order 
for electrical contact to the metal foil of aforementioned third 
to establish, it unifies and the step 0 description above which 
forms 3 layers circuit board furthermore it possesses step 
which metal foil of aforementioned third of 3 layers circuit 
board whichwere formed patterning is done. 

[0038] 

It is something which this, using both surfaces circuit board 
for material, does the interlayer connection of wiring layer of 
3 rd furthermore with electrical conductivity bump and 
produces3 layers circuit board. 

[0039] 

In addition, as for manufacturing method which relates to this 
invention, as the embodiment, step Q description above which 
resistive paste and/or dielectric paste coating fabric is 
doneopposing to side where aforementioned electrical 
conductivity bump of step Q aforementioned both surfaces 
circuit board which almost forms electrical conductivity bump 
of conical shape in theaforementioned second surface of 
aforementioned second metal foil of both surfaces circuit 
board whichwas formed was formed in 1 st surface, and 
aforementioned 1 st surface of metal foil of third which 
possesses second surface it arranges second insulation board 
which possesses thermoplasticity and thermosetting, At same 
time surface which opposes to aforementioned both surfaces 
circuit board of aforementioned second insulation board 
opposing to surface which differs, the step 0 description 
above which arranges aforementioned 1 st surface side of 
metal foil of aforementioned third laminate pressurizing and 
heating three of metal foil of both surfaces circuit board* 
second insulation board* and third which are arrangedand, 
Aforementioned electrical conductivity bump which was 
formed to aforementioned both surfaces circuit board 
penetrating aforementioned second insulation board, in order 
for electrical contact to the metal foil of aforementioned third 
to establish, it unifies and the step 0 description above which 
forms 3 layers circuit board furthermore it possesses step 
which metal foil of aforementioned third of 3 layers circuit 
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board whichwere formed patterning is done. 
[0040] 

It is something which this, using both surfaces circuit board 
for material, does the interlayer connection of wiring layer of 
3 rd furthermore with electrical conductivity bump and 
produces3 layers circuit board. 

Here, even with wiring layer of 3 rd it reaches point where it 
canutilize passive element. 

[0041] 

In addition, aforementioned step which metal foil of 
theaforementioned third patterning is done includes formation 
of the loop antenna which becomes loop shape depending 
upon inductor and/or pattern which becomes coil depending 
upon pattern in embodiment of manufacturing method 
whichrelates to this invention. 

It is something which forms inductor and loop antenna with 
patterning of metal foil of third. 

[0042] 

In addition, aforementioned step which resistive paste and/or 
dielectric paste coating fabric is done includes step which 
removes edge after thecoating fabric in aforementioned 1 st 
surface of metal foil of theaforementioned third in 
embodiment of manufacturing method which relates to the 
this invention. 

From it is a treatment in order change to high precision to do 
concerning resistive paste and dielectric paste which coating 
fabric are done, as resistor s dielectric in the metal foil of 
third. 

[0043] 

In addition, as for manufacturing method which relates to this 
invention, as the embodiment, Opposing to aforementioned 1 
st surface of metal foil of step c aforementioned third which 
in 1 st surface and aforementioned 1 st surface of metal foil of 
third which possesses second surface almost step 0 
description above which forms electrical conductivity bump 
of conical shape almost forms the second electrical 
conductivity bump of conical shape in aforementioned second 
surface of aforementioned second metal foil of both surfaces 
circuit board which was formed, it arranges second insulation 
board whichpossesses thermoplasticity and thermosetting, 
Surface where metal foil of aforementioned third of 
theaforementioned second insulation board opposes opposing 
to surface which differs, itarranges first metal foil side of 
aforementioned both surfaces circuit board, opposing to 
theside where aforementioned second electrical conductivity 
bump of aforementioned both surfaces circuit board 
wasformed, it arranges insulation board of third which 
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possesses thermoplasticity and thermosetting, At same time 
surface which opposes to aforementioned both surfaces circuit 
board of insulation board of aforementioned third opposing to 
surface whichdiffers, step Q description above which arranges 
metal foil of 4 th laminate pressurizing and heating insulation 
board, of metal foik second insulation board > both 
surfaces circuit board % third of the third which is arranged 
and and five people of metal foil of 4 th, Aforementioned 
electrical conductivity bump which was formed to metal foil 
of theaforementioned third penetrating aforementioned 
second insulation board, in orderfor electrical contact to 
aforementioned first metal foil to establish and 
theaforementioned second electrical conductivity bump which 
was formed to aforementioned both surfaces circuit board 
penetrating insulation board of aforementioned third, way 
electrical contact to metal foil of aforementioned 4 th 
establishes, It unifies and step D description above which 
forms 4 layers circuit board furthermore it possesses step 
which metal foil of theaforementioned third and/or 4th of 4 
layers circuit board which were formed patterning is done. 

[0044] 

Using both surfaces circuit board for material, it is something 
which does interlayer connection of wiring layer of 3 rd % 4th 
furthermore with electrical conductivity bump and produces 4 
layers circuit board. 

[0045] 

In addition, as for manufacturing method which relates to this 
invention, as the embodiment, step 0 description above which 
almost forms electrical conductivity bump of conical shape in 
aforementioned 1 st surface of metal foil of step Q 
aforementioned third where respectively 1 st surface and 
metal foil of 3 rd and 4th whichpossess second surface 
coating fabric do resistive paste and/or dielectric paste at least 
in theaforementioned 1 st surface of any one second electrical 
conductivity bump of conical shape is almostformed in 
aforementioned second surface of aforementioned second 
metal foil of the both surfaces circuit board which was formed 
Opposing to aforementioned 1 st surface of metal foil of 
stepo aforementioned third, it arranges second insulation 
board which possesses thermoplasticity and thermosetting, 
surface where metal foil of aforementioned third of 
aforementioned second insulation board opposes opposing to 
surface whichdiffers, it arranges first metal foil side of 
aforementioned both surfaces circuit board, Opposing to side 
where aforementioned second electrical conductivity bump of 
theaforementioned both surfaces circuit board was formed, it 
arranges insulation board of third which possesses 
thermoplasticity and thermosetting, At same time surface 
which opposes to aforementioned both surfaces circuit board 
of insulation board of aforementioned third opposing to 
surface whichdiffers, step Q description above which arranges 
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aforementioned 1 st surface side of metal foil of 4 th laminate 
pressurizing and heating the insulation board* of metal foil> 
second insulation board * both surfaces circuit board * third 
of third which is arranged and and five peopleof metal foil of 
4 th, Aforementioned electrical conductivity bump which was 
formed to metal foil of theafore mentioned third penetrating 
aforementioned second insulation board, in orderfor electrical 
contact to aforementioned first metal foil to establish and 
theaforementioned second electrical conductivity bump which 
was formed to aforementioned both surfaces circuit board 
penetrating insulation board of aforementioned third, way 
electrical contact to metal foil of aforementioned 4 th 
establishes, It unifies and step Q description above which 
forms 4 layers circuit board furthermore it possesses step 
which metal foil of theaforementioned third and/or 4th of 4 
layers circuit board which were formed patterning is done. 

[0046] 

It is something which this, using both surfaces circuit board 
for material, does the interlayer connection of wiring layer of 
3 rd* 4th furthermore with electrical conductivity bump and 
produces4 layers circuit board. 

Here, even with wiring layer of 3 rd and 4 th it reaches 
pointwhere it can utilize passive element 

[0047] 

In addition, aforementioned step which metal foil of 
theaforementioned third and/or 4th patterning is done includes 
formation of the loop antenna which becomes loop shape 
depending upon inductor and/or pattern which becomes coil 
depending upon pattern in embodiment of manufacturing 
method whichrelates to this invention. 

It is something which forms inductor and loop antenna with 
metal foil of third and patterning of metal foil of 4 th. 

[0048] 

In addition, aforementioned step where metal foil of 
theaforementioned 3 rd and 4th coating fabric does resistive 
paste and/or dielectric paste at least inaforementioned 1 st 
surface of any one in embodiment of manufacturing method 
which relates to this invention, includes step which removes 
edge after coating fabric. 

From it is a treatment in order change to high precision to do 
concerning paste which coating fabric is done, as resistor v 
dielectric in metal foil of the third and metal foil of 4 th. 

[0049] 

In addition, as for manufacturing method which relates to this 
invention, as the embodiment, step Q description above which 
almost forms second beingtransparent magnetism bump of 
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conical shape in aforementioned 1 st surface of the metal foil 
of 4 th which possess step Q 1 st surface and second surface 
which almostform second electrical conductivity bump of 
conical shape in 1 st surface and aforementioned 1 st surface 
of metal foil of third which possesses second surface 
electrical conductivity bump of the third of conical shape is 
almost formed in aforementioned second surface of 
theaforementioned second metal foil of both surfaces circuit 
board which was formed step Q description above opposing to 
aforementioned 1 st surface of the metal foil of step Q 
aforementioned third which almost forms beingtransparent 
magnetism bump of third of conical shape on surface of side 
ofaforementioned first metal foil of both surfaces circuit 
board which was formed, it arranges second insulation board 
which possesses thermoplasticity and thermosetting, Surface 
where metal foil of aforementioned third of 
theaforementioned second insulation board opposes opposing 
to surface which differs, itarranges first metal foil side of 
aforementioned both surfaces circuit board, opposing to 
theside where electrical conductivity bump of aforementioned 
third of aforementioned both surfaces circuit board was 
formed, it arranges insulation board of third which possesses 
thermoplasticity and thermosetting, At same time surface 
which opposes to aforementioned both surfaces circuit board 
of insulation board of aforementioned third opposing to 
surface whichdiffers, step G description above which arranges 
aforementioned 1 st surface side of metal foil of 4 th laminate 
pressurizing and heating the insulation board* of metal foik 
second insulation boards both surfaces circuit board* third 
of third which is arranged and and five peopleof metal foil of 
4 th, second electrical conductivity bump which was formed 
to metal foil of aforementioned third penetrating 
aforementioned second insulation board, in order for electrical 
contact to theaforementioned first metal foil to establish, 
second being transparent magnetism bump which was formed 
to aforementioned both surfaces circuit board penetrating 
theaforementioned second insulation board, way contact to 
metal foil of aforementioned third establishes, electrical 
conductivity bump of third which was formed to 
aforementioned both surfaces circuit board penetrating 
insulation board of aforementioned third, in order for the 
electrical contact to metal foil of aforementioned 4 th to 
establish, thebeing transparent magnetism bump of third 
which at same time was formedto metal foil of 
aforementioned 4 th penetrating insulation board 
ofaforementioned third, way contact to surface of 
aforementioned second metal foil side of aforementioned both 
surfaces circuit board establishes, It unifies and step Q 
description above which forms 4 layers circuit board 
furthermore it possesses step which metal foil of 
theaforementioned 3 rd and 4th of 4 layers circuit board 
which were formed patterning is done. 
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[0050] 

It uses and being transparent magnetism bump as core in 4 
layers circuit board it issomething which inductor of spiral 
winding that tries can be formed. 

[005 1] 

In addition, manufacturing method which relates to this 
invention description above step D description above which 
forms through hole in both surfaces circuit board whichwas 
formed being transparent magnetic material furthermore 
possesses step which is filled in through hole which was 
formed as embodiment. 

In place of being transparent magnetism bump being 
transparent magnetic material being filled, it is something 
which it can to try to use the pillar which was formed as core 
of inductor of spiral winding in the through hole. 

[0052] 

In addition, manufacturing method which relates to this 
invention, furthermorepossesses step which almost forms 
electrical conductivity bump of conical shape in 
theaforementioned l st surface of aforementioned first metal 
foil as embodiment,description above electrical conductivity 
bump which was formed penetrating theaforementioned 
insulation board, in order for electrical contact to 
aforementioned second metal foil to establish, can do 
aforementioned step which forms the both surfaces circuit 
board, It is a manufacturing method of circuit board which 
has passive element. 

Here, Opposing to aforementioned l st surface of metal foil of 
step 0 aforementioned third which in l st surface and 
aforementioned l st surface of metal foil, of third which 
possesses second surface almost step Q description above 
which forms second electrical conductivity bump of conical 
shape almost forms the electrical conductivity bump of third 
of conical shape in aforementioned second surface of 
theaforementioned second metal foil of both surfaces circuit 
board which was formed, it arranges the second insulation 
board which possesses thermoplasticity and thermosetting, 
Surface where metal foil of aforementioned third of 
theaforementioned second insulation board opposes opposing 
to surface which differs, itarranges first metal foil side of 
aforementioned both surfaces circuit board, opposing to 
theside where electrical conductivity bump of aforementioned 
third of aforementioned both surfaces circuit board was 
formed, it arranges insulation board of third which possesses 
thermoplasticity and thermosetting, At same time surface 
which opposes to aforementioned both surfaces circuit board 
of insulation board of aforementioned third opposing to 
surface whichdiffers, step D description above which arranges 
metal foil of 4 th laminate pressurizing and heating insulation 
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Mies 1 ficti;i2 ommmit. '>ft<t*-* 
y^fc<*:i;/*fcii/^->icj:y;u-^«t«f 

[0056] 



boards of metal foik second insulation board* both 
surfaces circuit board* third of the third which is arranged 
and and five people of metal foil of 4 th, Aforementioned 
second electrical conductivity bump which was formed to 
metal foil of theaforementioned third penetrating 
aforementioned second insulation board, in orderfor electrical 
contact to aforementioned first metal foil to establish and 
electrical conductivity bump of third which was formed to 
aforementioned both surfaces circuit board penetrating 
insulation board of aforementioned third, way electrical 
contact to metal foil ofaforementioned 4 th establishes, It 
unifies and step c description above which forms 4 layers 
circuit board the step Q description above which metal foil of 
aforementioned 3 rd and 4th of 4 layers circuit board which 
were formed patterning is done step D descriptionabove 
which forms through hole in 4 layers circuit board which were 
formed beingtransparent magnetic material furthermore it 
possesses step which isfilled in through hole which was 
formed. 

[0053] 

This, in place of being transparent magnetism bump being 
transparentmagnetic material being filled, it is something 
which it can to try touse pillar which was formed as core of 
spiral winding inductor in through hole. 

Here, circuit board has wiring layer of 4 layers. 

[0054] 

In addition, circuit board which relates to this invention 
furthermorepossesses electrical conductivity bump which 
penetrates aforementioned insulation board as the 
embodiment, wiring layer of aforementioned first and second 
has electrical connection to therespective aforementioned 
electrical conductivity bump. 

Being something which does electrical connection between 
wiring layer of both surfaces with electrical conductivity 
bump, it is a both surfaces wiring layer continuity circuit 
board where productivity which can reduce the number of 
steps is high. 

[0055] 

In addition, as for wiring layer of aforementioned first and 
second, wiring layer of at least one, has loop antenna which 
becomes loop shape depending upon the inductor and/or 
pattern which becomes coil depending upon pattern as 
embodiment of circuit board which relates to this invention. 

It is something which formed inductor and loop antenna as 
metal foil pattern. 

[0056] 

In addition, as for circuit board which relates to this invention, 
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touching toaforementioned first wiring layer side of 
aforementioned insulation board as the embodiment, electrical 
conductivity bump and aforementioned insulating sheet layer 
of aforementioned second insulation board which penetrate 
second insulation board and aforementioned second insulation 
board which areprovided furthermore to possess wiring layer 
of third which isprovided on side which differs, as for 
aforementioned first wiring layer ofaforementioned insulation 
board, depression it is provided in thickness direction of 
aforementioned second insulation board, aforementioned first 
and wiring layer of third have the electrical connection to 
respective aforementioned electrical conductivity bump. 

Including both surfaces circuit board in internal, they are 3 
layers circuit board which do interlayer connection of wiring 
layer of 3 rd furthermore with electrical conductivity bump . 

[0057] 

In addition, as for circuit board which relates to this invention, 
as the embodiment, on wiring layer side of aforementioned 
third of aforementioned second insulation board, in thickness 
direction of aforementioned second insulation board 
depression the second layer resistor and/or second layer 
dielectric which is provided furthermore is possessed, wiring 
layer of theaforementioned third has connection to 
aforementioned second layer resistor/second layer dielectric. 

It is something which designates passive element as useable 
even with the wiring layer of 3 rd. 

[0058] 

In addition, wiring layer of aforementioned third has loop 
antenna whichbecomes loop shape depending upon inductor 
and/or pattern which becomes coil depending upon pattern as 
embodiment of circuit board which relates to this invention. 

It is something which formed inductor and loop antenna as 
metal foil pattern. 

[0059] 

In addition, as for circuit board which relates to this invention, 
touching toaforementioned second wiring layer side of 
aforementioned insulation board as the embodiment, 
insulation board of third which is provided and second 
electrical conductivity bump and theaforementioned 
insulating sheet layer of insulation board of aforementioned 
third whichpenetrate insulation board of aforementioned third 
furthermore to possess wiring layer of 4 th which are provided 
on side which differs, asfor aforementioned second wiring 
layer of aforementioned insulation board, depression it is 
provided in thickness direction of insulation board of 
theaforementioned third, wiring layer of aforementioned 
second and 4 th has electrical connection to respective 
aforementioned second electrical conductivity bump. 
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As core circuit board including both surfaces circuit board, 
they are 4 layers circuit board which do interlayer connection 
of wiring layer of 3 rd* 4th furthermore with electrical 
conductivity bump . 

[0060] 

In addition, as for circuit board which relates to this invention, 
as the embodiment, on wiring layer side of aforementioned 4 
th of insulation board of theaforementioned third, in thickness 
direction of insulation board of theaforementioned third 
depression second layer resistor and/or second layer dielectric 
which is provided furthermoreis possessed, wiring layer of 
aforementioned 4 th has theconnection to aforementioned 
second layer resistor/second layer dielectric. 

It is something which designates passive element as useable 
even with the wiring layer of 3 rd* 4th. 

[0061] 

In addition, wiring layer of aforementioned 4 th has loop 
antenna which becomes loop shape depending upon inductor 
and/or pattern which becomes the coil depending upon pattern 
as embodiment of circuit board which relatesto this invention. 

It is something which formed inductor and loop antenna as 
metal foil pattern. 

[0062] 

In addition, as for circuit board which relates to this invention, 
includingunder lower face of second layer dielectric and 
aforementioned second layer dielectric which areprovided 
under lower face of aforementioned layer conductor, as 
embodiment, itis provided, furthermore it possesses second 
conductor which is connected toaforementioned wiring layer. 

It is something which possesses capacitor of parallel flat plate 
type which multilayering is done. 

[0063] 

In addition, as for circuit board which relates to this invention, 
insulation board of third which is provided on aforementioned 
second wiring layer side of second insulation board and 
aforementioned insulation board which are provided on 
aforementioned first wiring layer side of aforementioned 
insulation board as embodiment, and theaforementioned 
insulation board of aforementioned second insulation board 
wiring layer of the third which is provided in surface side 
which differs and, Aforementioned insulation board of 
insulation board of aforementioned third the wiring layer and 
aforementioned second insulation board of 4 th which are 
provided in surface side which differs are penetrated, in 
wiring layer of theaforementioned first wiring layer and 
aforementioned third insulation board of the second being 
transparent magnetism bump and aforementioned third 
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whichpenetrate second electrical conductivity bump and 
aforementioned second insulation board which electrical 
connection aredone is penetrated, In wiring layer of 
aforementioned second wiring layer and aforementioned 4 th 
furthermore to possess electrical conductivity bump of third 
which electrical connection isdone and being transparent 
magnetism bump of third which penetrates the insulation 
board of aforementioned third, aforementioned first wiring 
layer depression to be provided in thickness direction of 
aforementioned second insulation board, in thickness 
direction of insulation board of aforementioned third 
depression providing aforementioned second wiring layer, 
Aforementioned being transparent magnetism bump and 
aforementioned second being transparent magnetism bump 
and being transparent magnetism bump of theaforementioned 
third, connecting to series array, it is arranged, the pattern of 4 
th where wiring layer of aforementioned third has the pattern 
of third which surrounds aforementioned second 
beingtransparent magnetism bump, as for wiring layer of 
aforementioned 4 th,surrounds being transparent magnetism 
bump of aforementioned third possessing, Aforementioned 
first and pattern of third continuity havedone with 
aforementioned second electrical conductivity bump , pattern 
of aforementioned second and 4 th continuity has done with 
electrical conductivity bump of theaforementioned third. 

[0064] 

As core using being transparent magnetism bump it is 
something where inductor of spiral winding is formed in 4 
layers circuit board. 

[0065] 

In addition, pillar where circuit board which relates to this 
invention replacing to being transparent magnetism bump of 
aforementioned beingtransparent magnetism bump* 
aforementioned second being transparent magnetism bump* 
and theaforementioned third as embodiment, penetrates 
insulation board of theaforementioned insulation board* 
aforementioned second insulation board* and 
aforementioned third, possesses being transparent magnetic 
material is possessed. 

Replacing to core of being transparent magnetism bump, 
pillar whichpossesses being transparent magnetic material it is 
something whichis made core of inductor of spiral winding. 

[0066] 

At below referring to drawing, you explain embodiment of 
this invention. 

Figure l (a ), Figure l (b ) is figure which shows process 
whichproduces both surfaces circuit board with 
manufacturing method which relates to one embodiment of 

*i — *u:„ : — . — +: — 
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the this invention. 
[0067] 

First, as shown in Figure 1 (a ) topside, metal foil (for 
example copper foil ) 1 is prepared. 

In order that on this metal foil 1 , it makes dielectric 2 of 
necessary passive element (capacitor ) as circuit board, 
dielectric paste coating fabric is done. 

Especially you do not question method which coating fabric 
isdone. When for example screen printing is used, in whole 
one surface just required number to productivity high and 
suitable does in high precision, it is possible . 

As dielectric paste, composition which disperses powder of 
barium titanate whichis a for example high dielectric material 
in resin binder can be used. 

As one example, Asahi Kagaku Kenkyusho, K.K. (DB 
69-239-0102 ) make dielectric property paste CX-16 it is a 
useable. 

[0068] 

In addition, in order that furthermore, on metal foil 1 , it makes 
the resistor 3 of necessary passive element (resistor ) as circuit 
board, resistive paste coating fabric is done. 

It is similar to description above concerning application 
method of resistive paste. 

As resistive paste, composition which disperses powder of for 
example resistant material charge in resin binder can be used. 

As one example, Asahi Kagaku Kenkyusho, K.K. (DB 
69-239-0102 ) make resistive paste TU-15-8. TU-50-8. or 
TU- 100-8 it is a useable. 

[0069] 

As for coating fabric of dielectric paste s resistive paste, 
generally, doing respectivelyindividually, method which each 
one separately does drying or other treatment is better. 

Direction after drying, not to interfere to coated state before, 
becauseit is suited for maintenance. 

heat resistance temperature of insulation board (organic 
material ) which it mentions later in unrelated, itdoes this 
drying or other treatment, with appropriate temperature 
astreatment of respective dielectric paste v resistive paste 
itself, it is possible . 

Therefore, range of choices of kind is wide, from contributes 
to theformation of highly precise passive element. 

[0070] 
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Furthermore, in order to make high precision more as resistor 
3, Figure 14 (a ), making use of method kind of 
(postprocessing ) which is shown in Figure 14 (b )it is good. 

Figure 14 (a ), Figure 14 (b ) is figure which explains 
disorderand its improvement of shape with edge of resistor 
(/dielectric/conductor ) which coating formation is done in 
metal foil. 

As for Figure 14 (a ), with sectional view , as for Figure 14 
(b ), it is the top view. 

[0071] 

resistor 3 which coating formation is done, as generally, 
shown in Figure 14 (a ), thickness or other shape in end some 
differing from internal region, isformed with screen printing 
or other method (edge effect ). 

Change of this kind of thickness becomes cause which causes 
thedisorder in sheet resistance (With one of property value as 
resistor, resistance between side square to face). 

Then, it removes with step where resistor 3 was formed on the 
metal foil 1 concerning end 30 of resistor 3. 

for example laser beam can be used to this kind of removal. 

Close resistor can be formed with resistance where thickness 
becomes uniform depending upon this kind of removal, is 
estimated from the sheet resistance. 

In case of dielectric 2 change to high precision it is possible in 
same way. 

[0072] 

Like above, coating fabric * formation being completed metal 
foil 4 where resistor 3* dielectric 2 was formed to surface 
can be formed. 

As next, shown in Figure 1 (b ) topside, opposing to both 
surfaces of the prepreg which it should make insulation board 
5, it arranges in necessary specified position with resistor 3s 
dielectric 2 side of 2 coating fabric * formation being 
completed metal foil 4, as circuit board. 

prepreg curable resin like for example epoxy resin is 
something which is impregnatedin reinforcement like glass 
fiber. 

In addition, before hardening, there is a semicured state, 
possesses thermoplastic ity and thermosetting. 

[0073] 

As next, shown in Figure 1 (b ) center, laminate it pressurizes 
and heats three of coating fabric * formation being completed 
metal foil 4> insulation board 5^ anothercoating fabric * 
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formation being completed metal foil 4 and, unifies and 
obtains both surfaces circuit board 6. 

Regarding this both surfaces circuit board 6, dielectric 2* 
resistor 3 sinking to thickness direction of the insulation board 
5, it is unified. 

This is because of thermoplasticity * thermosetting of prepreg 
which it should make the insulation board 5. 

[0074] 

As next, shown in Figure 1 (b ) underside, metal foil 1 of both 
surfaces patterning is done in necessary pattern la as circuit 
board. 

By this patterning , both surfaces circuit board 7 where both 
ends electrode of dielectric 2* resistor 3 was at leastformed 
can be acquired. 

With coating fabric * exposure of for example photoresist, 
widely known method such asformation of mask and etching 
of metal foil 1 can be used to the patterning , with this mask . 

[0075] 

In addition, it is possible to do trimming as terminal for 
resistance measurement using both ends electrode which was 
formed by this patterning concerning resistor 3. 

It is a step where trimming, it burns off portion of resistor 3 
making use of for example laser beam and adjusts to 
predetermined resistance and is packed. 

[0076] 

Furthermore, after this unshown, including on pattern la, it 
mounts surface-mounted part in regard to formation or pattern 
la of solder resist and the plated layer and flip chip mounting 
semiconductor chip etc, with widely known method , it 
ispossible . 

In addition, widely known way installing through hole in both 
surfaces circuit board 7,it forms conducting layer in interior 
surface, it is possible also to make both surfaces circuit board 
7 which has continuity of wiring layer. 

In addition, as description above according to etching of metal 
foil 1 ,it is possible also to form inductor of coil shape 
condition, but thiskind of through hole can be utilized in inner 
terminal in that case. 

[0077] 

Because with embodiment of or more explanation, while 
selection latitude is widefrom, selecting material, it forms 
dielectric 2* resistor 3 beforehand on metal foil 1, existing 
together, it makes capacitor and resistor where characteristic 
issuperior in same layer and is packed it is possible . 
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In addition, because organic material is used as insulation 
board 5 weight reduction ispossible in comparison with 
ceramic. 

[0078] 

Furthermore, in explanation above, it forms you explained the 
resistor 3 which becomes dielectric 2. resistor which 
becomes capacitor, with thecoating fabric of respective paste 
composition, but in order to form inductor of coil other than 
these, on metal foil 1 in coil it ispossible electrically 
conductive paste coating fabric to do beforehand, as paste 
composition. 

[0079] 

Next, Figure 2 (a ), referring to Figure 2 (b ) concerning 
process which produces both surfaces circuit board with 
manufacturing method which relates to another embodiment 
of this invention, you explain. 

Figure 2 (a ), as for Figure 2 (b ), in figure which shows 
process which produces both surfaces circuit board with 
manufacturing method which relates to another embodiment 
of this invention, Figure 1 (a ), Figure 1 (b ) with same sign 
on thesame site it is attached. 

Explanation is abbreviated concerning same site. 

[0080] 

Place where process which as for this embodiment, as shown 
in the Figure 2 (a ) underside, electrical conductivity bump 8 
was formed makes coating fabric * formationbeing completed 
metal foil 4 in electrical conductivity bump formation metal 
foil 4a and changes joins, Figure 1 (a ), those which are 
shown in Figure 1 (b ) is point which differs. 

[0081] 

As circuit board on coating fabric * formation being 
completed metal foil 4 innecessary site, it can form electrical 
conductivity bump 8, with for example screen printing . 

For that, dispersing metal powder (silver, gold, copper, 
solder etc) in for example paste resin as electrically 
conductive paste, adding,you can prepare those which mix 
solvent of volatile, you can printthis on metal foil 4 with 
screen printing , almost you can form in conical shape as 
entirety. 

[0082] 

When electrical conductivity bump formation metal foil 4a 
acquires like above, as next, shown in Figure 2 (b ) topside, in 
one side of both surfaces of prepreg which it should make 
insulation board 5, resistor 3. dielectric 2 side of coating 
fabric * formation being completed metal foil 4, on side of 
other, respective it opposes and arranges resistor 3. 
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dielectric 2 S electrical conductivity bump 8 side of electrical 
conductivity bump formation being completed metal foil 4a. 

[0083] 

As next, shown in Figure 2 (b ) center, laminate it pressurizes 
and heats three of coating fabric * formation being completed 
metal foil 4 S insulation board 5> electrical conductivity 
bump formation beingcompleted metal foil 4a and, unifies 
and obtains both surfaces circuit board 6a. 

Regarding this both surfaces circuit board 6a, dielectric 2 X 
resistor 3 sinking to thickness direction of the insulation board 
5, it is unified, at same time electrical conductivity bump 8 
penetrates insulation board 5 and becomes state where 
electrical contact to metal foil 1 which opposes isdone. 

This, as already expressed, is because shape of thing and the 
electrical conductivity bump 8 where insulation board 5 has 
thermoplasticity * thermosetting is cone originally almost. 

[0084] 

With this both surfaces circuit board 6a, electrical continuity 
of both wiring layer it is with electrical conductivity bump 8 , 
becauseof continuity of both wiring layer, further step like via 
formation is notneeded. 

Therefore, space for via formation it does not need and from 
canacquire circuit board of high density. 

In addition, because with step which is unified, pressure 
whichdepends on dielectric 2 % resistor 3 is eased electrical 
conductivity bump 8 becoming support, at thetime of laminate 
unification there is also an effect that you can controlchange 
of each property value of dielectric 2, resistor 3 which it 
occurs. 

[0085] 

It follows above, as shown in Figure 2 (b ) underside, 
patterning it does metal foil 1 of both surfaces in necessary 
pattern 1 a as circuit board, (It is almost similar to case of 
Figure 1 (b ) underside. ). 

By this patterning , both surfaces circuit board 7a where both 
ends electrode of dielectric 2* resistor 3 was at leastformed 
can be acquired. 

In addition, it is possible to do trimming as terminal for 
resistance measurement using both ends electrode which was 
formed by this patterning concerning resistor 3. 

As this explained already, is. 

[0086] 

In addition, after this unshown, including on pattern la, it 
mounts surface-mounted part in regard to formation or pattern 
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1 a of solder resist and the plated layer and flip chip mounting 
semiconductor chip etc, with widely known method , it 
ispossible . 

In addition, as description above according to etching of metal 
foil l,it is possible also to form inductor of coil shape 
condition, but in the inner terminal in that case electrical 
conductivity bump 8 of explanation can be utilized 
atdescription above. 

[0087] 

Because with embodiment of or more explanation, in same 
way as the embodiment which is explained Figure 1 (a ), in 
Figure 1 (b ), while the selection latitude is wide from, 
selecting material, it forms dielectric 2. resistor 3 
beforehandon metal foil 1 , existing together, it makes 
capacitor and resistor where characteristic is superior in same 
layer and is packed it ispossible . 

In addition, because organic material is used as insulation 
board 5 weight reduction ispossible in comparison with 
ceramic. 

In addition, in order to form inductor of coil, it is 
possiblebeforehand, on metal foil 1 coating fabric to do 
electrically conductive paste in the coil. 

[0088] 

Figure 3 is something which shows both surfaces circuit 
board 7a which can be produced by embodiment which is 
explained both surfaces circuit board 7. or Figure 2 which 
can beproduced by embodiment which is explained Figure 1 
(a ) and in Figure 1 (b ) (a ) and in Figure 2 (b ) as oblique 
view. 

As shown in Figure 3, with resistor 3 with resistor, dielectric 

2 inductor of the coil, can be formed by both surfaces (Or it is 
good even with one surface. ) of insulation board 5, with 
capacitor, pattern la as morphological form which is 
provided to circuit board 7. 7a beforehand. 

Furthermore, wiring pattern la utilizing as land, mounting 
surface-mounted part and semiconductor device etc in both 
surfaces of both surfaces circuit board 7a, it is possible also of 
courseto make mount circuit board this way. 

[0089] 

Figure 4 (a ), Figure 4 (b ) is figure which shows process 
whichis done in order to designate both surfaces circuit board 
7a (7) which is produced Figure 1 (a ) and Figure 1 (b ), or 
Figure 2 (a ) and by process which is shownin Figure 2 (b ) as 
material of 4 layers circuit board. 

As for Figure 4 (a ) with sectional view , as for Figure 4 (b ) it 
is a oblique view. 
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Figure 5 (a ), Figure 5 (b ) when producing 4 layers circuit 
board making use of the both surfaces circuit board 7a (7) 
which is produced Figure 1 (a ) and Figure 1 (b ), or Figure 2 
(a ) and by process which is shown in Figure 2 (b ), is 
figurewhich shows metal foil which is required and process 
which isadministered to that. 

As for Figure 5 (a ) with sectional view , as for Figure 5 (b ), 
it is a oblique view. 

In addition, same sign on site which is already explained 
inthese figures it is attached. 

Furthermore, n layer circuit board is circuit board where 
quantity of wiring layer is the n. 

[0090] 

First, as Figure 4 (a ), shown in Figure 4 (b ), in order to 
designate both surfaces circuit board 7a (7) as core circuit 
board, electrical conductivity bump 9 is formed in necessary 
position (As specific 4 layers circuit board position which you 
follow layout ) on one surface. 

Formation of electrical conductivity bump 9 does almost in 
same way as formation of electrical conductivity bump 8 
which is already expressed, it is possible . 

Because of this circuit board material 71 which possesses 
electrical conductivity bump 9 is formed. 

[0091] 

As simultaneously, Figure 5 (a ), shown in Figure 5 (b ), in 
order tomake wiring layer of third, metal foil 1 is prepared, 
electrical conductivity bump 9 isformed in necessary position 
(As specific 4 layers circuit board position which you follow 
layout ) on one surface. 

It is similar to description above concerning formation of this 
electrical conductivity bump 9. 

Because of this, metal foil 1 1 which possesses electrical 
conductivity bump 9 is formed. 

[0092] 

Figure 6 is figure which shows process which produces 4 the 
metal foil 11 which is shown in Figure 5 (b ) layers circuit 
board circuit board material 7 1 and Figure 5 which are 
produced Figure 4 (a ), by process which is shown in the 
Figure 4 (b ) (a ), as material using. 

Figure 7 is figure which shows process which is shown in the 
Figure 6 with oblique view. 

In Figure 6 S Figure 7, same sign on site which is already 
explainedit is attached. 

[0093] 
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In order shown, to oppose to surface where first, electrical 
conductivity bump 9 of the circuit board material 71 was 
formed as in Figure 6 S Figure 7 each topside, through 
prepreg whichit should make insulation board 5 1 in order 
metal foil 1, to oppose to surfacewhere in addition electrical 
conductivity bump 9 of circuit board material 7 1 is not 
formed, through the prepreg which it should make insulation 
board 5 1 side where electrical conductivity bump 9 of the 
metal foil 11 was formed is arranged, respectively. 

Here, prepreg which it should make insulation board 5 1 may 
be something whichis similar to prepreg which it should make 
insulation board 5 which isalready expressed. 

[0094] 

As next, shown in Figure 6 S Figure 7 each center, laminate it 
pressurizes and heatsfive people of metal foil 1 * insulation 
board 5 1 > circuit board material 7 1 > insulation board 5 1 * 
metal foil 1 1 and, unifies and obtains 4 layers circuit board 
21. 

With these 4 layers circuit board 21, wiring pattern la of 
circuit board material 71 both surfaces sinking to thickness 
direction of respective insulation board 51, it is unified, at 
same time the electrical conductivity bump 9 penetrates 
insulation board 5 1 respectively and becomes state where 
electrical contact to metal foil 1 or pattern la which opposes 
is done. 

This is because shape of thing and electrical conductivity 
bump 9 where insulation board 5 1 has thermoplasticity * 
thermosetting is cone originally almost. 

[0095] 

With these 4 layers circuit board 21, electrical continuity of 
outside wiring layer and inside wiring layer it is with 
electrical conductivity bump 9 , because of continuity 
between wiring layer of these, thefurther step like via 
formation is not needed. 

Therefore, space for via formation it does not need and from 
canacquire 4 layers circuit board of high density. 

In addition, as for formation of through hole being 
unnecessary, in thepoint which does not exert influence on 
layout of other layer, theextent meaning especially number of 
layers becoming many becomes large. 

[0096] 

As next, shown in Figure 6 % Figure 7 each underside, metal 
foil 1 which in thenecessary pattern lb is as both surfaces of 4 
layers circuit board 21 as circuit board patterning 
isdesignated. 
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With this patterning , 4 layers circuit board 22 can be 
acquired. 

As already expressed, be able to use widely known method to 
the patterning , it is possible to form inductor of coil shape 
condition with the patterning . 

[0097] 

Furthermore, after this unshown, including on pattern lb, it 
mounts surface-mounted part in regard to formation or pattern 
lb of solder resist and the plated layer and flip chip mounting 
semiconductor chip etc, with widely known method , it 
ispossible . 

[0098] 

With embodiment of or more explanation, 4 layers circuit 
board are produced explained with both surfaces circuit board 
7a (7) which is acquired with manufacturing method which 
isexplained Figure 1 (a ) and Figure 1 (b ), Figure 2 (a ) and in 
Figure 2 (b ) as core circuit board. 

Therefore, both surfaces circuit board 7a which is already 
explained (7) as, maintainingfeature, it can acquire 4 layers 
circuit board. 

In addition, because organic material barrel insulation board 
5 1 is used in case of the multilayering, it is weight reduction 
possible in comparison with ceramic as the multilayer circuit 
board. 

[0099] 

In addition, at above, 4 layers circuit board are produced 
explained makinguse of both surfaces circuit board 7a (7), but 
almost it does also fact that it makes 3 layers circuit board in 
same way, it is possible . 

As method of namely, one, if from above laminate it 
pressurizes andheats thing (three of metal foil 1 * insulation 
board 5 1 * circuit board material 71 ) up to 3 in figure of 
Figure 6 topside, unifies 3 layers circuit board can be 
acquired. 

In addition, if from under laminate it pressurizes and heats 
thing (However, in this case because as for electrical 
conductivity bump 9 of circuit board material 71 unnecessary, 
circuit board material 7a (7),three of insulation board 5 1 * 
metal foil 1 1 )up to 3 in figure of Figure 6 topside as method 
of another, unifies3 layers circuit board can be acquired. 

[0100] 

Regarding these kind of 3 layers circuit board, feature both 
surfaces circuit board 7a which is alreadyexplained (7) as 
being maintained, 3 layers conversions are actualized. 

[0101] 
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In addition, in explanation above, passive element made 
concerning wiring layer of third of wiring layer* 3 layers 
circuit board of third* 4th of 4 layers circuit board and when 
you are notpacked, being attached, explained, but replacing to 
metal foil 1 of the topside in figure of Figure 6 topside, Figure 
1 (a ) or coating fabric * formation being completed metal foil 
4 (It uses molded surface of passive element destined for 
under. ) which is shown in Figure 2 (a )using, Replacing to 
metal foil 1 1 , it makes passive element in wiring layer of 
third* 4th to use show electrical conductivity bump 
formation metal foil 4a in Figure 2 (a ), is possible to be 
packed. 

[0102] 

According to these, it can be formed by wiring layer of third* 
4th of 4 layers circuit board 22, as morphological form where 
with resistor 3 capacitor is providedbeforehand with resistor 
and dielectric 2 . 

Because also resistor* capacitor which is provided to wiring 
layer of these third* 4th,is formed on metal foil 1 before 
laminate beforehand, it has possessed benefit which is similar 
to resistor* capacitor which is provided to the first* second 
wiring layer. 

In addition, concerning resistor which is provided to wiring 
layer of third* 4th trimming it does with pattern lb it is 
possible . 

In addition, it is possible also in wiring layer of third* 4th to 
form the inductor with electrically conductive paste by 
coating fabric doing electrically conductive paste of coil 
beforehand to metal foil 1. 

[0103] 

Furthermore, if method of or more explanation repetitive use 
is done, itcan make also easy to obtain circuit board which 
possesses wiring layer whichexceeds 4 layers. 

If for example 6 layers circuit board is, replacing to circuit 
board material 71 in figure of Figure 6 topside, itshould have 
utilized those where electrical conductivity bump was formed 
to one surface of4 layers circuit board 22. 

Furthermore circuit board which multi layering is done is 
acquired and by thiskind of repetition. 

[0104] 

Figure 8 is oblique view which shows one example of 4 layers 
circuit board which areproduced by manufacturing method 
which is shown in Figure 6* Figure 7. 

With 4 layers circuit board 22a of this example, it formed land 
in order to mount semiconductor device 32 and 
surface-mounted part with pattern lb of wiring layer of 
outside, inaddition tried to form loop antenna 3 1 in outer edge 



Page 51 Paterra Instant MT Machine Translation 



JP2003092460A 

[0105] 

tlO IC -h— K(integrated circuit K)|C/&H 
gitl 5l*(IE*ilS £ t X 1*1 ET'fil *b Mz t <T) 

31 <o»mt. ?x*\zm i(b)*fei*@2(b)-eis^< 

fcffiSSEIHK 7(7a)±0)/^-> la tfrfcdc: 
[0106] 

o-MMiwmxfo&o 



[0107] 

C(DPBiEiH<fi 7b I*. &tai* 3 OMMItLT* 
*tc?>A<ia 2(b)lc*Lfct0i:JlfcSj5"C*fc 

•So 

c<oj:9fc«J*l=S5iIEiMS£8jM-<&l::i** 
H 2(a)lc*L*:*H« 4a ft 



[0108] 

*LT, HI 2(b)lc;r-f J^lcftHbU 
[0109] 



(«*.tf«)ittffi(* 3 b&mtzzkiz*^* 



2003-3-28 

vicinity of 4 layers circuit board 22a. 
[0105] 

Because of this, it is necessary for IC card (integrated circuit 
card ) which exchanges the information with for example 
wireless, unifying semiconductor device 32 % loop antenna 
3 1 * and passive element (Thing and surface-mounted part 
which have with built-in as circuit board ), this the 
configuration it is possible with 4 layers circuit board. 

Furthermore, with this kind of pattern formation of loop 
antenna 31 already Figure 1 (b ) or can also do with pattern la 
on both surfaces circuit board 7 (7 a ) which isexpressed with 
Figure 2 (b ). 

[0106] 

Figure 9 is partial cross section figure as one example of both 
surfaces circuit board which isproduced with manufacturing 
method which relates furthermore to another embodiment of 
this invention. 

Same sign on component which is explained already it is 
attached. 

[0107] 

This both surfaces circuit board 7b is point which differs from 
those which place where electrical conductivity bump 8 which 
penetrates insulation board 5 as conductive line of resistor 3, 
isused directly shows in Figure 2 (b ). 

both surfaces circuit board is produced in this kind of 
configuration, when forming metal foil 4a which is shown in 
Figure 2 (a ), in order for electrical conductivity bump 8 to be 
formed on resistor 3 of metal foil 1, if position should have 
been set. 

[0108] 

As and, shown in Figure 2 (b ), lamination it does, after that 
patterning does metal foil 1 of both surfaces. 

Regarding this patterning, metal foil 1 side which touches to 
resistor 3 touches completely vis-a-vis resistor 3, it will be 
patterning it ispossible . 

[0109] 

With resistor of this kind of configuration, because it is not a 
metallic material whereit can use for metal foil 1 conductive 
line, resistive paste which it should make the resistor 3 
without considering compatibility of metallic material, can be 
selected. 

Here, compatibility, metallic material of for example metal 
foil 1 (for example copper ) with by fact that the resistor 3 
touches, is happening cheapness of chemical* physical 
change in thoseboundaries. 



Page 52 Paterra Instant MT Machine Translation 



JP2003092460A 



[0110] 

m 10 1*. m 9 ir^-fj^sE^tg 7b a>— mtL 

-So 

[0111] 

@ 10 IC^f^dlC. fcintt 3 8 

Oh-14. JSt/ti* 3 &S£JStattlc£ 
8 ©■9--fXl4.c4t*«7LliB]fl(l=J:y- 

-So 

[0112] 

f — SBBff®BT:-fc£> 0 

fT?l=WHLfc«lltK*l=liH-»#t#L-C 



[0113] 

« 5 zmMtzmnte'^z? 8a *<»«**ir 

-So 

LfrUZCDB 11 i=*-r*di*,*«it/^ 
8a*iMi£LTT?l*fc<* »et»3 i=»r«w» 

#«ttA>^ 8a i4. 3 omwmomm 



fcfc* #B14A>^8al4, —on&tiifr 3 l=» 
[0114] 



2003-3-28 

When compatibility is bad, in any corrosion occurs in early 
stage. 

Because with this embodiment, it is not necessary at least to 
consider the compatibility of metal foil 1, range of choices of 
resistive paste furthermore is expanded, itis possible . 

Depending, furthermore it can contribute to change to high 
precision. 

[0110] 

Figure 10 is bottom view as one example of both surfaces 
circuit board 7b which is shown in the Figure 9. 

Same sign on site which corresponds with Figure 9 it 
isattached. 

[0111] 

As shown in Figure 10, contact with resistor 3 and electrical 
conductivity bump 8 is goodeven with plural (With when it 
shows in this figure 3) concerning one end. 

Because as for this, as for shape of resistor 3, at point where 
size of longitudinal and transverse changes according to 
necessary resistance, asfor size of electrical conductivity 
bump 8, in order this to form at one time with for example 
printing, usually, it is locked. 

You pull out conductive line which responds to size of 
resistor 3 byusing electrical conductivity bump 8 of plural, it 
is possible . 

[0112] 

Figure 1 1 is partial cross section figure which shows other 
example for the one example which is shown in Figure 9. 

Same sign on component which is explained already it is 
attached. 

[0113] 

This both surfaces circuit board 7c directly, is similar to those 
which are shown in Figure 9 in electrical conductivity bump 
8a which penetrates insulation board 5 being formed, in 
resistor 3. 

But, when it shows in this Figure 1 1 , is not with electrical 
conductivity bump 8a as conductive line,it is something 
which it tries to use as derived thermal body for resistor 3. 

electrical conductivity bump 8a has function of derived 
thermal mediation to wiring pattern lc of back side of resistor 
3. 

Furthermore, plural it is possible to provide electrical 
conductivity bump 8a, vis-a-vis resistor 3 of one. 

[0114] 



Page 53 Paterra Instant MT Machine Translation 



JP2003092460A 



2003-3-28 



±+Z>i>i.-)l,®£. mn&'Ozr 8a. Elf '< 
*-> lc £t,fc-h*»$fcLTffl^TEIHfi<0 



[0115] 

m 12(a). M 12(b)li. *IS8.B<D£blc5jl](D5tJ&& 
»tt(=«*»»*fcl=T»ift£*i*ii5BiE« 



CCT'.HI I2(a)l4. H ^(^(D^Sl-Si)^* 

SB***. 

[01 16] 

c<7)ffiSEfi1& 7d I*. ^Stt 2 (DffilmWmt 
Lis la<t«®tt^-Xhfrbfl£J&£;h, 
/i^mi*35 ir£ffll^<i>i:Z5j!><. H 1(b). 112(b) 



[0117] 

*-*\ HI I2(a)lc^-f l ±I^Sia 

f*2£^ffi-^J$Ucfc<!:K. #«(*35tf 

1 ±lz$J5L&£o\zm$itZ>o 



-£LT. Z(D^SJg 1 £. g| l(b)^t-f*|g| 2(b) 
<fey. HI l2(b)lc*1-«k5ftP5ffiE«tt7d$#* 
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With resistor of configuration which possesses electrical 
conductivity bump 8a for this kind ofderived heat, it is a 
resistor, but it radiates to efficient it ispossible with both 
surfaces of circuit board reason joule heat whichoccurs, as 
heat sink using also electrical conductivity bump 8a. wiring 
pattern lc. 

Therefore, as resistor, electric power rating is enlarged, 
degrees of freedom of circuit design which it is possible , is 
applied to circuit board because of thisthere is a benefit which 
improves. 

[0115] 

Figure 12 (a ), Figure 12 (b ) is partial cross section figure in 
order to explain the one example of both surfaces circuit 
board which is produced with manufacturing method which 
relatesfurthermore to another embodiment of this invention. 

Here, Figure 12 (a ) shows middle stage which reaches to 
state of the Figure 1 2 (b ). 

In addition, same sign on component which is already 
explained itis attached. 

[0116] 

As for this both surfaces circuit board 7d, place where 
conductor 35 which was formed from the pattern la and 
conductor paste as both ends electrode of dielectric 2, is used, 
Figure 1 (b ),is point which differs from those which are 
shown in Figure 2 (b ). 

[0117] 

both surfaces circuit board is produced in this kind of 
configuration, as first, shown in the Figure 1 2 (a ), coating 
fabric * after forming dielectric 2, electrically conductive 
paste whichit should make conductor 35 in order to reach also 
in regard toimplication and metal foil 1 , coating fabric it does 
on dielectric 2 on metal foil 1 . 

method which is similar to coating fabric of dielectric paste 
which itshould make dielectric 2 can be utilized in this 
coating fabric . 

predetermined drying or other treatment is done in electrically 
conductive paste which coating fabric is done. 

And, Figure 1 (b ) or Figure 2 (b ) replacing this metal foil 1 , 
to coating fabric * formation being completed metal foil 4 of 
each topside, using, itlaminates. 

Furthermore, kind of both surfaces circuit board 7d which is 
shown in Figure 12 (b ) by the patterning doing metal foil 1 of 
both surfaces, can be acquired (Because as for Figure 12 (b ), 
strictly, electrical conductivity bump 8 exists, when it showsin 
Figure 2 (b ), it is something which is applied. But, existence 
of electrical conductivity bump 8 is not necessary. ). 
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[01 18] 

Because this kind of dielectric twice l ) with structure, with 
pattern la and the conductor 35 clamping it does dielectric 2 
and becomes so-called parallel flat plate type from capacitor 
of high capacity can be formed. 

Furthermore, as passive element and circuit board which are 
already expressed,improvement effect is maintained entirely. 

[0119] 

Figure 13 (a ), Figure 13 (b ) Figure 12 (a ) and is partial cross 
section figure inorder to explain other example for one 
example which is shown in the Figure 12 (b ). 

Here, Figure 13 (a ) shows middle stage which reaches to 
state of the Figure 13 (b ). 

In addition, same sign on component which is already 
explained itis attached. 

[0120] 

This both surfaces circuit board 7e is something which 
furthermore formed capacitor structure of the parallel flat 
plate type which was inscribed laminate. 

Furthermore capacitor of high capacity can be formed with 
this kind of laminate . 

[0121] 

Concretely, as shown in Figure 13 (a ), first, dielectric 26 
coating fabric * is formed on metal foil 1, next, electrically 
conductive paste which it should make the conductor 36 is 
done, in order to include on dielectric 26 and to reach also on 
metal foil 1 coating fabric. 

predetermined drying or other treatment after this coating 
fabric is done. 

Next, dielectric paste which it should make dielectric 27 is 
done, in order toinclude on conductor 36 and to touch to 
dielectric 26 coating fabric. 

predetermined drying or other treatment after this coating 
fabric is done. 

Next, electrically conductive paste which it should make 
conductor 38 is done, in order itwill include on dielectric 27 
and touching will be in conductor 36 and on the metal foil 1 
to reach coating fabric. 

predetermined drying or other treatment after this coating 
fabric is done. 

[0122] 

Furthermore, dielectric paste which it should make dielectric 
28 is done, inorder to include on conductor 38 and to touch to 
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[0123] 
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[0124] 
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[0125] 
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dielectric 27 coating fabric. 

predetermined drying or other treatment after this coating 
fabric is done. 

Next, electrically conductive paste which it should make 
conductor 37 is done, in order itwill include on dielectric 28 
and touching will be in conductor 38 and to the conductor 36 
to touch coating fabric. 

predetermined drying or other treatment after this coating 
fabric is done. 

Coating fabric of electrically conductive paste which it should 
make coating fabric * each conductor 36 * 37* 38 of dielectric 
paste which it should make each dielectric 2 6, 2 7„ 28, for 
example Figure 12 (a ),it does in same way as case of 
dielectric 2* conductor 35 in embodiment which isshown in 
Figure 12 (b ) it is possible . 

[0123] 

And, Figure 1 (b ) or Figure 2 (b ) replacing this metal foil 1 , 
to coating fabric * formation being completed metal foil 4 of 
each topside, using, itlaminates. 

Furthermore, kind of both surfaces circuit board 7e which is 
shown in Figure 13 (b ) by the patterning doing metal foil 1 of 
both surfaces, can be acquired (Because as for Figure 13 (b ), 
strictly, electrical conductivity bump 8 exists, when it showsin 
Figure 2 (b ), it is something which is applied. But, existence 
of electrical conductivity bump 8 is not necessary. ). 

Here, as for patterning of metal foil 1 , way major portion on 
dielectric 26 the pattern which touches to also occupying and 
conductor 38 exists as the electrode of one, at same time, in 
order for pattern which is continuity of conductor 36 s 37 as 
electrode of another, to exist, it does. 

[0124] 

As for capacitor, furthermore capacity increase is actualized 
by fact thatsimilar laminate is done more with this kind of 
laminate . 

Furthermore, as passive element and circuit board which are 
already expressed,improvement effect is maintained entirely. 

[0125] 

Furthermore, Figure 9 of or more explanation or example of 
Figure 13 (b ) has explained case of both surfaces circuit 
board, but, it is self-explanatory tobe able to form passive 
element of or more explanation concerning wiring layer of 
outside in 4 layers circuit board kind of (Or 3 layers circuit 
board which are already explained) which are shown in 
Figure 6* Figure 7. 
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Furthermore in case of multilayer circuit board which exceeds 
4 layers it is similar. 

[0126] 

Figure 15 (a ), Figure 15 (b ) is figure in order to explain one 
example of 4 layers circuit board which are produced with 
manufacturing method which relates furthermoreto another 
embodiment of this invention. 

As for Figure 1 5 (a ) with sectional view , as for Figure 1 5 
(b ) it is the top view. 

Same sign on component which is explained already it is 
attached. 

[0127] 

As for these 4 layers circuit board, being transparent 
magnetism bump 8A. 9A which eachpenetrates insulation 
board 5, 5 1 is formed, at same time these beingtransparent 
magnetism bump 8A. 9 A contact penetration direction and 
those which shows in Figure 6. Figure 7 are point which 
differs. 

In addition, pattern la. lb is done, as shown in Figure 15 (b ), 
in order tosurround being transparent magnetism bump 8 A. 
9A, patterning respectively, at thesame time as shown in 
Figure 15 (a ), electrical conductivity bump 8, 9 continuity 
has done these lap pattern in perpendicular direction. 

[0128] 

namely, being transparent magnetism bump 8 A. 9 A functions 
as core of inductor,each pattern la. lb as entirety is 
something which functions as inductor winding of spiral 
winding. 

With inductor of this kind of structure, you use being 
transparentmagnetic material as core, furthermore because 
designates winding as spiral winding around this core and has 
actualized , youenlarge inductance, it is possible . 

Furthermore, as for inductor, as for being a configurable in 
same wayeven with multilayer circuit board of number of 
layers which exceeds both surfaces circuit board. 3 layers 
circuit board. 4 not justthese kind of 4 layers circuit board, it 
is self-explanatory with this kind of core and structure of 
spiral winding. 

[0129] 

4 layers circuit board which this kind of inductor makes and is 
packed are produced, when producing both surfaces circuit 
board first, as core circuit board, replacing to coating fabric * 
formation being completed metal foil 4 in Figure 2 (b ) 
topside, it usesbeing transparent magnetism bump formation 
being completed metal foil which it drew upwith main point 
which is similar to electrical conductivity bump formation 
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being completed metal foil 4a. 
[0130] 

As circuit board on coating fabric * formation being 
completed metal foil 4 innecessary site, it can form being 
transparent magnetism bump 8 A, with the for example screen 
printing , 

For that, dispersing being transparent magnetic material 
powder (for example ferrite powder ) in the for example paste 
resin as being transparent magnetism paste, adding, you can 
prepare thosewhich mix solvent of volatile, you can print this 
on metal foil 4 with screen printing , almost you can form in 
conical shape as entirety. 

[0131] 

Until and, below, it shows in Figure 2 (b ) underside, process 
is done. 

To here inductor can be acquired with structure of spiral 
winding with the process , first, in both surfaces circuit board. 

[0132] 

Furthermore, when making 4 layers circuit board, replacing to 
metal foil 1 in Figure 6 topside,it uses metal foil where being 
transparent magnetism bump 9A was formed (Surface where 
being transparent magnetism bump 9 A was formed is 
directedunder. ). 

In addition, replacing to circuit board material 71 in Figure 6 
topside, it forms electrical conductivity bump 9 in one surface 
(In figure top ) of both surfaces circuit board which includes 
above-mentioned beingtransparent magnetism bump 8A it 
uses those which formed being transparent magnetism bump 
9 A in other surface. 

It does in same way as description above, concerning 
formationof these being transparent magnetism bump 9A it is 
possible . 

[0133] 

Until and, below, it shows in Figure 6 (b ) underside, process 
is done. 

Because of this in 4 layers circuit board, uses wiring layer of 
4 layers entirely as the winding inductor can be acquired with 
structure of spiral winding which. 

In addition, if it makes similar, inductor can be acquired with 
the structure of spiral winding which uses wiring layer of n 
layer entirely as the winding. 

[0134] 

Figure 16 (a ), Figure 16 (b ) Figure 15 (a ) and is figure in 
order toexplain other example for one example which is 
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shown in Figure 1 5 (b ). 

As for Figure 16 (a ) with sectional view , as for Figure 16 
(b ) it is the top view. 

Same sign on component which is explained already it is 
attached. 

[0135] 

As for these 4 layers circuit board, Figure 15 (a ), replacing to 
being transparent magnetism bump 8A. 9A of 4 layers circuit 
board which are shown in Figure 1 5 (b ), place where 
itpossesses being transparent magnetism pillar 82 which 
penetrates insulation board 5, 5 1 the Figure 1 5 (a ), those 
which are shown in Figure 1 5 (b ) is point whichdiffers. 

[0136] 

In this case, being transparent magnetism pillar 82 functions 
as core of inductor, each pattern la. lb as entirety is 
something which functions as the inductor winding of spiral 
winding. 

Therefore, in same way as description above, inductance 
isenlarged, it is possible . 

Furthermore, as for inductor, as for being a configurable in 
same wayeven with multilayer circuit board of number of 
layers which exceeds both surfaces circuit board. 3 layers 
circuit board. 4 not justthese kind of 4 layers circuit board, it 
is self-explanatory with core of thiskind of being transparent 
magnetism pillar 82 and structure of spiral winding. 

[0137] 

If this kind of inductor makes and 4 layers circuit board which 
are packed are produced,through hole 81 forms this being 
transparent magnetic material should have beenfilled in 
through hole 81 which was formed concerning 4 layers circuit 
board which finish process which is shown in Figure 6 
underside. 

Concerning multilayer circuit board of number of layers 
which exceeds 4 in same way, after multilayer circuit board of 
final number of layers was formed, if through hole is formed 
andthis being transparent magnetic material it should have 
been filled in the through hole which was formed. 

As being transparent magnetic material, it is possible also to 
use beingtransparent kind of magnetism paste which is 
expressed at description above or pillar of being transparent 
magnetism which is set beforehand alsoto try to insert and to 
lock it is possible. 

[0138] 

[Effects of the Invention] 

As above detailed, according to this invention, resistive 
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paste N dielectric paste % being transparent magnetism bump 
etc coating fabric or is formed on metal foil. 

Depending, heat resistance temperature of insulation board it 
does thermal processing or other treatment (for example 
drying, calcining and thermal curing etc) ofthese paste % 
bump, in unrelated, it is possible . 

And, this way because metal foil which possesses resistor* 
dielectric* beingtransparent magnetism bump which for 
example thermal processing is done is done insulation board 
and the lamination, circuit board which has passive element 
where characteristic is superior canbe acquired. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

Figure which shows process which produces both surfaces 
circuit board with the manufacturing method which relates to 
one embodiment of this invention. 

[Figure 2] 

Figure which shows process which produces both surfaces 
circuit board with the manufacturing method which relates to 
another embodiment of this invention. 

[Figure 3] 

oblique view Q which shows example of both surfaces circuit 
board which is produced by process which is shown in Figure 
1 or Figure 2 

[Figure 4] 

both surfaces circuit board which is produced by process 
which is shown in Figure 1 or Figure 2 figure which shows 
process which is done in orderto make 3 layers circuit board 
or material of 4 layers circuit board. 

[Figure 5] 

When producing 3 layers circuit board or 4 layers circuit 
board making use of both surfaces circuit board which 
isproduced by process which is shown in Figure 1 or Figure 2, 
thefigure which shows metal foil which is required and 
process which isadministered to that. 

[Figure 6] 

Figure which shows process which produces 4 layers circuit 
board making use of metal foil which is shown in circuit 
board material and Figure 5 which are producedby process 
which is shown in Figure 4. 

[Figure 7] 

Figure which shows process which is shown in Figure 6 with 
the oblique view. 
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[Figure 8] 

With 4 layers circuit board which are formed with 
manufacturing method which is shown in the Figure 6 (Figure 
7 ), oblique view 0 which shows those which possess loop 
antenna in the outer layer of metallization 

[Figure 9] 

partial cross section figure as one example of both surfaces 
circuit board which is produced with the manufacturing 
method which relates furthermore to another embodiment of 
this invention. 

[Figure 10] 

bottom viewo of both surfaces circuit board which is shown 
in Figure 9 

[Figure 11] 

partial cross section figure which shows other example for 
one example which isshown in Figure 9. 

[Figure 12] 

partial cross section figure in order to explain one example of 
both surfaces circuit board which isproduced with 
manufacturing method which relates furthermore to another 
embodiment of this invention. 

[Figure 13] 

partial cross section figure in order to explain other example 
for one example which is shown in Figure 12. 

[Figure 14] 

In metal foil coating formation figure which explains disorder 
and itsimprovement of shape with edge of 
dielectric/resistor/conductor which is done. 

[Figure 15] 

Figure in order to explain one example of 4 layers circuit 
board which are producedwith manufacturing method which 
relates furthermore to another embodiment of the this 
invention. 

[Figure 16] 

Figure in order to explain other example for one example 
whichis shown in Figure 15. 

[Explanation of Symbols in Drawings] 

1 

metal foil 
11 

metal foil which possesses electrical conductivity bump 
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1 a 

pattern 
1 b 

pattern 
1 c 

pattern 
2 

dielectric 
21 

4 layers circuit board 
22 

4 layers circuit board 
22 a 

4 layers circuit board 
26 

dielectric 
27 

dielectric 
28 

dielectric 
3 

resistor 
30 

end of resistor 
31 

loop antenna 
32 

semiconductor device 
35 

conductor 
36 

conductor 
37 

conductor 
38 
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conductor 
4 

Coating fabric * formation being completed metal foil 
4a 

electrical conductivity bump formation being completed metal 
foil 

5 

insulation board 
51 

insulation board 
6 

both surfaces circuit board 
6a 

both surfaces circuit board 
7 

both surfaces circuit board 
71 

circuit board material 
7a 

both surfaces circuit board 
7b 

both surfaces circuit board 
7c 

both surfaces circuit board 
7d 

both surfaces circuit board 
7e 

both surfaces circuit board 
8 

electrical conductivity bump 
81 

through hole 
82 

Being transparent magnetism pillar 
8 A 
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Drawings 
[01] 



Being transparent magnetism bump 
8a 

electrical conductivity bump 
9 

electrical conductivity bump 
9 A 

Being transparent magnetism bump 
[Figure 1] 



(a) 
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[Figure 3] 



[Figure 4] 
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[126] [Figure 6] 
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(b) 



[016] [Figure 16] 
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